




4. The sump pump in the pit, pumps the dlrty water through a hydroclone 

which separates the solids out of the water into a decanter sludge box. 

5. Sludge in the main pit and decanter sludge box is periodically removed 

and disposed as a hazardous waste. 

6. Dirty wash water is periodically removed and disposed as hazardous 

waste and replaced with fresh water. 

Leachate Disposal System 

Engineering plans for the leachate disposal system are provided in Attachment 14. 

The system includes: 

1. Double containment from disposal cell to sanitary sewer 

2. Double containment monitoring capability 

3. Flow metering 

4. Clean out capability 

5. Underground storage capability 

Electrical Distribution System 

Engineering design drawings for electrical distribution at the site are in 

Attachment 14. Power is distributed from the wheel wash building to various loca-

tions on site to operate the air monitoring stations, discharge pumps, flow ;meters, 

etc. 

System to Control Haul Road Run-off 

Operational _procedures to minimize the likelihood of waste getting into the surface 

drains are utilized so as not to impact surface water quality. Such procedures in­

clude cleaning off the unloading vehicles prior to leaving the disposal cell, :main­

taining adequate daily cover in the unloadmg area so that vehicles are not exposed 

to the facility waste and maintaining haul roads by scraping up and disposlng of a~y 

track out material. 
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System to Control Haul Road Run-off (cont'd). 

In addition to these procedure~ a filter barrier will be staked along the road 

edge to prevent any potential track out material from uncontrollably entering 

the edgedrains in satisfaction of R299. 9604. 14aterial accumulated against the 

barrier wUl be removed on a regular basis for disposal. Run off from the haul 

roads over the past five years of facility operation has not impacted surface 

water quality according to the quarterly monitoring program. 

Recordkeeping 

Testing data and records that are required by the construction permit or opera­

ting license shall be kept in the facility operating notebook. 
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The waiver provision was developed specifically for facility 

site locations such as the Allen Park Clay Mine based on the 

following discussion published in the Federal Register. 

Federal Register I Vol. 47, No. 143 I Monday. july 26, 1982 I Rules and Regulations 32293 

Foui:th,the. owner or operator of a 
regulated unit.rnay be excluded from 
Subpart F if the Regional Administrator 
finds ,that there is no potential for 
hazrrrdou's constituents to migrate from 
the rcgidatcd unit to the uppermost 
aquifer during the active life of the unit 
(inclt1ding the closure period) and the 
post-clo-sure care period specified under 
§ 264.117. This exclusion is designed for 
units_ located in hydrogeologic settings 
that prevent leachate migration to 
ground wBter for very long periods. In 
such B setting. haza-rdous waste 

· leachate would simply not be able to 

·reach ground water during the active life 
of the unil and the post-Closure care 

. period. Where there is a high degree of 
confidence that such a hydrogeologic 
setting is present, EPA decided that it 
would be of little value to require the 
permittee to implement a detection 
monitoring program. (Such a program 
would simply not detect contamination · 
during the active life of the regulated 
unit plus the post-closure care period.) 
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tvlOreover, EPA believes it may be 
productive to exclude such locations 
from ground-water monitoring. Such 
locations are relatively desirable for 
waste disposal because soils which 
pro~ide long delays in the arrival of 
leachate in ground water may also have 
characteristics that attenuate hazardous 
consti.tuents. Excluding ground-water 
monitoring requirements at such 
locations could encourage the use of 
such environmentally desirable 
locations. 



Ford Motor Com;pany 

Allen Park Clay Mine Landfill 

E.P.A. I.D. No. MID 980568711 

October 10, 1985 
lfrr~.m &A/'r I' s--

Demonstration for Exemption of SUbpart F Re~uirements 
Under 40 CFR 264.90 (b} (4) ill.!ld 40 CFR 265.90 (c) 

Demonstration is hereby made to waive certain groundwater monitoring requirements 
as provided :for under 40 CFR 264.90 (b) (4) and 4o CFR 265.90 (c) of the RCRA 
rules, based on the favora:ble site geology to the aforementioned rules. Specifi­
cally, the requested exemption includes all sampling of the artesian aquifer 
immediatel;)r below the insitu saturated clay liner. 

Site Description 

Deposi tiona.l Environment: 

The site hydrology is governed by the last glacial period in which the Huron-Erie 
ice lobe occupied southeast Michigan as shown on Exh:!hit A. When the ice lobe 
retreated, a preglacial l.a.ke (Lake Maumee) formed, as shown on Exhibits :B and C. 
The site vicinity is located at least 16 miles from the shores of this lake. The 
clay sediments deposited in the site vicinity reflect this low energy depositioniu , 
environment. The lacustrine clay is generally 80-120 :feet in thickness and has 
become an e:l'fective a~uiclude since the recession of the lake. The recharge area 
for the underlying aquifer is the moraine and outwash complex to the northwest ,and 
the underlying Devonian ca..""bona.te :formations. There are no groundwater with<L-rawal 
wells within a three mile radius o:f the :facility. 

Artesian Aquifer: 

The confined aquifer is located approximately 70 :feet below the existing grade 
at the Allen Park site and varies in thickness from one to six :feet. It exerts 
an upward hydrostatic pressure on the clay aquiclude equivalent to 80 feet o:f head. 
This hydraulic gradient in the upward direction is a counteracting force against 
those of leachate migration (drag coupling effect and chemica-osmotic diffusion). 
Under these conditions, there is no potential for migration o:f liquid from the 
regulated unit to the uppermost aquifer during the active life of the regulated 
unit and the post-closure care period. Refer to Exhibit D for a :full discussion 
on leachate migration at the facility. 

SUbsurface Soil Conditions: 

The uniformity o:f the clay sediments in the Detroit area (Erie-St. Clair Plain) 
has been documented by the numerous soils exploration and :foundation engineering 
:studies required for all. o:f the building and construction projects in the vicinity. 

To be site specific, the following documentation has been established: 

1) Clay mining operations, excavating clay for the manufacture o:f cement, have 
encountered more than 45 feet of uniform material over the entire site. 

2) Seismic work on the cell bottom indicates that the bedrock is between 57 and 
70 :feet below the _cell bottom with uniform material to that .depth. 

; 'Refer t.o 'Exhibit ~-
1 
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3) Soil ~plea taken from the five moat recent borings indicate the clays 
mr8 eature.ted to the lll1.1l'faoe from the artesian aquifer. llefer to Exhibit F. 

4) Boil teste performed (grain 111ize l!.ml.lysis, atterberg limits Mil permeability) 
on the clay provided more than adequate unifcrmi ty. llefer to E:xhibi t G. 

5) The l2 deep borings indicate mri.fom soil conditions. &fer to Exhibit H. 

6) The deep monitor wells into the artesian aquifer provide piezometric surface 
elevations tJ:mt mr8 OO!:lBistent with the regional data which conclude thet 
ground surface is below the piezometric surface. &fer to Emibi t H. 

7) Additional studies, maps, and tests relating to subsurface conditions at the 
site i:ndioste t:oot subsurface clay is in excess of 25 feet ~ok with a 
permeability coefficient vhich is oo greater than 6.0 x 10 - em/sec. In 
addition, the underlying artesian aquifer exerts hydrostatic pressure in an 
up;I!U'd direction which precludes the possibility of leakage from the cell 
into the liner during the active life of the disposal facility. &fer to 
E:xhibit H. 

8) Water balance of precipitation, evapotranspiration, runoff and infiltration 
Refer to Exhibit I. 

9) Additional geological information is provided by W, H. Sherzer• 6Geological 
Be port on Wayne County" • Publioatian l7 • Geological Series 9. 1913. 

Under too conditions stated in this demonstration, there is no potential for 
migration of liquid from tb.e regulated unit to the uppermost aquifer during the 
active life of the regulated unit and the post-closure cmr8 period. The monitoring 
of water quality in the artesian aquifer cannot possibly detect leachate migration 
from the overlying disposal site. Accordingly • it is therefore believed tJ:mt the 
Allen Park Clay Mine La.ndfill qualifies for the groundwater monitoring waiver set 
forth under the applicable regulations. 

Prep!I.I'Sd by: David S. Miller, Geologist 
Mining Properties Department 
!lougs Steel Company 

(U:niversity of Michigan B.s. l'1T7) 
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EXHIBIT A 

E.XHIBIT B 

F.XIUIHT C 
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EX:HIBITS A, B, C 

{Map hom Fre.nk Leverett) 

(Map from Frank Leverett} 
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. Report Prepared for 1 

Wayne Disposal, Inc. 

CONTAINMENT INTEGRITY OF ALLEN PARK 
CLAY MINE/LAh~FILL 

by 

Donald H. Gray 
Professor of Civil Engineering 

The University of Michigan 

.. 

Ann Arbor, Michigan 

July J.983 
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The possibility of leachate migration downward from the Allen Park Clay Mine/Landfill and contamination of an aquifer beneath vere evaluated. 

Analyses show that density differences between the leach­ate and groundwater will not cause a down*ard migration nor will they lead to a diffusion efflux from the site. A. thick, uniform layer of silty clay beneath the site coupled with an upward hydraulic gradient effectively precludes the latter. 
Comparison with results of salt water intrusion studies across clay aquitards having similar properties as the clay beneath the Allen Park site show that the solute (salt) will take at least BOO years to :migrate a·cross a clay barrier 30 feet thick under chemico-osmotic diffusion alone. A counter (or upward) hydraulic gradient will lengthen this breakthrough time even further. 

There are insufficient amounts of organic compounds in the waste to ·affect the permeability of the clay. The proba­bility of accelerated leachate migration.through the underly­ing clay is not supportea by the composition of the wastes and the nature of the clay nor by the findings of leachate permeability studies reported in the technical literature. 
Under these circumstances any observed increases in contaminant levels of monitor wells in the aquifer underlying the site could more reasonably come from sources laterally upgradient from the site rather than the clay mine/iandfill above the site. · • 
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( CONTAINMENT INTEGRITY OF ALLEN PARK CLAY MINE/LANDFILL 

I. INTRODUCTION 

The Ford Motor Company who operate the Allen Park Clay Mine/Landfill have recently petitioned to discontinue ground water monitoring of an aquifer located approximately 70 feet below existing grade at the site. The landfill is underlain by dense, lacustrine clay which behaves as an aquiclude or aquitard. At least 25 feet or more of residual clay thickness separates the bottom of the landfill from the underlying aquifer. The aquifer is under artesian pressure and exerts an upward hydrostatic pressure on the base of the clay aquitard equivalent to SO feet of head. A general cross section or profile illustating these soil and hydrologic conditions at the site is shown in Figure 1. 

Applicant maintains in his petition for discontinuance (EPA I.D. No. MIT 980568711) that monitoring is not necessary at the site because of a) the dense, uniform clay underlying the site which has a hydraulic permeability no greater than 6 x 10-Scm/sec and b) the artesian pressure in the underlying aquifer which results in an upward hydraulic gradient across the overlying clay aquitard. Applicant claims that these • site cpnditions will preclude the possibility of leachate migrating downwards out of the landfill and eventually conta­minating the aquifer. 

In response to this·petition, the Wayne County Department of Public Health has raised several questions and concerns (letter form R.N. Ratz, Public Health Engineer, to B. Trethewey, Mining Properties Department, Ford Motor Company, 28 April 1983). The following concerns were raised in the letter: 

l. The petition/report fails to address the possibility of leachate migrating down due to differences in densities of the leachate and groundwaber. 

2. The petition/report does not indicate if there-are any organic constituents in the leachate that may increase the clay's permeability and permit downward movement. 

The purpose of the present report is to respond to the above stated concerns. Additional information about the geo­hydrology of the site, about past containment/migration studies, and about the likely nature of the leachate and its effect on clay permeability are evaluated herein to determine the danger of.landfill leachate migrating downwards from the site and reaching the underlying aquifer. 
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showing soil and hydrologic conditions. 
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( II, THE INFLUENCE OF PERMEJ\NT DENSITY ON LEACHJ>.TE MIGRAT!O!J 
ACROSS CLAY BARRIERS 

Permeant density plays a direct and indirect role in flow 
phenomena in porous media. Perrneant density can affect solvent 
or solution flow rates via its influence on hydraulic conducti­
vity, This influence can be calculated and shown to be minor or 
insignificant compared to the more likely and important influence 
of permeant density on solute diffusion. 

A newly introduced perrneant with a high concentration of 
dissolved material (e.g,, a leachate) vill also have a higher 
density. This high concentration in turn vill cause the solute 
to diffuse through a porous medium to.regions of lower concentra­
tion. It is this manifestation or aspect of a density increase 
in the permeant that requires careful scrutiny and analysis. In 
other words, the role and influence of permeant density are 
more important to solute diffusion under concentration gradients 
as opposed to solvent (or solution) convection under hydraulic 
gradients. · 

The analyses that follow are offered in support of these 
claims. 

:13. INFLT,YENCE OF PER.lo!:EANT DENSITY INCREASE ON HYDRAT.lLIC PER."ffiABILITY 

Both the viscosity ~nd unit weight of a permeant can influence 
the permeability of a soil to a particular permeant. The hydraulic 
conductivity is defined in this case as a flow velocity under 
a unit hydraulic gradient (the usual practice in civil engineering). 
The influence of perroeant density and viscosity can be ascertained 
explicitly by defining another permeability, i.e,, the •intrinsic• 
or •absolute• permeability · 

(l) 

where: k .. hydraulic conductivity, ~/sec ~ 
K .. intrinsic or absolute permeability,.cm 
l! .. perroeant density or unit weight, dynes/cm11 

)l "' permeant viscosity, poise 

The intrinsic permeability(K) is a property only of the 
solids or matrix through which the permeant passes. Accordingly, 
for a particular soil (i.e., given grain size distribution and 
soil structure) and in the absence of permeant-soil reactions, 
K should be a constant. The influence of a variation in visco­
sity and density of the permeant on the hydraulic conductivity 
can be determined from this fact and from a relationship derived 
from Equation 1, viz., 
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where: 

3 

subscript 1 - initial conditions (grnd water) 
subscript 2 - final conditions (leachate) 

( 2) 

An increase in density of the permeant will apparently 
cause a higher permeability. But, this same increase in 
density can also result in an increase in viscosity which 
will reduce the permeability. Both influences together will 
tend to offset one another, and it is unlikely that a density 
increase in the permeant (leachate) will significantly affect 
hydraulic conductivity. Furthermore, even if 'l(iscous 
retardation ·is discounted, density increases are highly 
unlikely to significantly increase permeability in actual 
pract.ice as the following example will show. 

Assume the ground above an .aquitard or clay barrier is 
flooded with a fairly concentrated brine solution, namely 
sea water. The density of sea water (with a TDS of 36,000 ppm) 
is 1.036 grn/cc at 4° C vs. the density of the present intersti­
tial water (with an average TDS of 1550 ppm) which is 1.002 
grn/cc. This leads-to a density ratio of 1.034 which is equiva­
lent to only a 3.4 per cent increase in hydraulic conductivity 
(discounting viscous retardation). Therefore, density has 
little effect on hydraulic conductivity despite the alrnost·20 
fold increase in dissolved solids concentration. It is the 
influence of the latter change, i.e., the increase in dissolved 
solids concentration, that requires careful analysis in evaluat­
ing the effectiveness of a clay barrier in containing leachate 
migration in this case. · 

• 
C. INFLUENCE OF PER~ANT DENSITY INCREASE ON SOLUTE DIFFUSION 

1. Background 

Dissolved solids or solutes in a permeant can be trans­
ported through soils under both hydraulic and concentration 
gradients. The former is referred to as "drag coupling" and 
the latter as •chemico-osrnotic diffusion." Both types of 
movement should be considered when evaluating the effective­
ness of a clay barrier for preventing leachate migration. 

C~1emico-osrnotic effects in fine grained soils have 
been examined in some detail by Olsen (1969) and Mitchell 
et al.(l973). The importance of chemico-osmotic diffusion 
Increases in fine grained soils vilth low hydraulic conducti­
vities. Studies commissioned by the State of California(l971) 
on salt intrusion probl~~s in aquifer-aquitard systems have 
shown that as aquitards become clay rich and theil perrneabi­
l.ities fall to levels on the order of .002 gpd/ft or 10·'1' 
em/sec, the migration of solutes will be controlled by chemico­
osmotic diffusion. 
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( 2. Flo'W of Solute under Combined H-.·dr. and Chern. Gradients 

Equations can be derived vhich describe the flows 
of solute and solution in the pores of a sediment. The 
derivation of these equations and assumptions on vhich 
they are based are given by Mitchell~ al.(l973). The 
one-dimensional, vertical, steady state flux of solute 
across a clay aquita:rd under a combined salt concentra­
tion(chemical) gradient and hydraulic gradient is given 
by the following relationship: 

.:15 = U~·~fnt)~k .. ~o. + ~~l ~h/~z + [ D + Cskc:.hl a~;~z (3) 

vhere: ~ = salt flux across an aquitard, moles/sec/em~ 
ah/az = hydraulic gradient (dimensionless) 

~c::s/a:t = solute concentration gradient, :moles/em4 
D = diffusion constant, crn~/sec · 
R.= gas constant, ergs/mole/~ 
r..,"" density of water' dynes/cc 
T = absolute temperature, °K 

c~ = average salt concentration, moles/cc 
kh = hydraulic conductivity, em/sec 
~h =·chemico-osmotic coupling coefficient, 

em5/mole/sec 

Relative contributions to the salt or solute flux 
can be calculated from Equation 3. Movement of solute 
can occur by diffusion whether a hydraulic gradient is 
present or not. A superposed hydraulic gradient may re­
tard or accelerate movement of solute depending on: 

a) Relative magnitude and direction of the hydraulic 
and solute concentration gradients. 

b) Values of the hydraulic conductivity and chemico­
osmotic coupling coefficient. 

Equation 3 only yields the steady state flux of solute 
under combined hydraulic and chemical.gradients. E~uations 
can also be derived that give the initial"or time dependent 
solute fluxes and the time required for •breakthrough" or 
first appearance of increased solute concentration on the 
downStream side of the aquitard. This initial, non-steady 
state process is quite complicated. Examples have been 
vorked out for aquitards of different thicknesses and compo-
sition by Mitchell ,!1 ~· (1973). · 

One of the most important findings of these studies 
on salt flux across clay aquitards was the importance of 
aquitard thickness on breakthrough time. Because the ini­
tial movement is non-steady, the breakthrough ti:me increases 
vith the square of the thickness of the aquitard. Theore­
tical studies of salt water intrusion across aquitards 
(State of California, 1971) have shown that salt ions will 
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take up to 800 years to migrate across an aquitard 30 feet -~ 
thick under chemico-osmotic diffusion alone. If the thick-
ness is reduced to 10 feet, the breakthrough time decreases 
to only eo years. The presence of an hydraulic gradient 
could either accelerate or retard this time depending on 
the relative magnitude and direction of this gradient and 
other factors cited previously (see Figure 3). 

3. Likelihood of Solute Efflux Through Clay at Allen Park Site 

Solutes will tend to migrate or diffuse downward from 
the landfill along a concentration gradient. On the other 
hand, this movement can be impeded or even arrested by 
the upward hydraulic gradient as a result of artesian 
pressure in the underlying aquifer. Static water levels 
in monitor wells around the landfill show that the piezo­
metric surface is almost 10 feet above existing grade or 
ground surface elevation at the site (see Table 1). The 
net, steady state flux of solute, if any, can be deter­
mined under these conditions from the solute flow equation 
cited previously (Equation 3). 

It is also pertinent to examine the results of a 
similar type of study co~~issioned by th~ State of 
California (1971). The latter study vas designed to 
det~rmine salt·efflux rates and breakthrough times in'an 
aquitard-aquifer system in the coastal ground water 
basin near Oxnard, California (see Figure 2). The 
problem posed in the California study vas basically the 
same as the pre-sent one1 namely, given a sudden 
increase in dissolved solids or solute concentration 
atop a clay barrier (or aquitard) how long before the 
salt migrated downward and reached an underlying aquifer 
and at what rates of efflux? The problem vas compounded 
in the California example as a result of drawdown of the 
piezometric surface in the underlying aquifer which also 
caused a downward hydraulic gradient. 

The two aquitards are quite simiiar fn their 
important respects. Both are approximately the same 
thickness, have the same initial dissolved solids concen­
tration, and are composed of clayey sediments with low 
hydraulic conductivities. The salient charateristics 
and parar.,eters of these two aquitards are summarized 
and compared in Table 2. The main difference appears 
to be in their respective hydraulic conductivities--
the Allen Park clay is an order-of-magnitude lover. 

A dissolved solids concentration equal to that of 

sea water vas assumed in the leachate overlying the Allen 
Park clay. Sea water is a good •verst case• choice because 
sodium ions have high diffusion mobilities and are not 
preferentially adsorbed on clay exchange sites as heavy 
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TAnLE 1. AllEN PARK ClAY MINE 

~IONITOR WEll - ~11\TER lEVEl READINGS 

Well E1evat1on(1) 
Ground Water(2) 

Ground E 1 eva ti on 
Elevatlon.!...l.h USGS 11-~-01 6 

595.1 600.75 600.67 ?.{, 

595.7 605.92 605.09 
q,4-

594.1 597.35 591.01 
- ~. l 

59:!.4 603.03· 601. !11 e.+ 

593.9 601.47 . 601.21 "'1.3 

591. J 600.81 603.22( 4) II. c\ 

59 3. !l 605.06 603.52 q.~ 

5911. 1 603.82 603.81 'l.l,. 

594.5 604.08 603. 1!6 q.~ 
--·· .. 

Elevatloh is recorded as top of standpipe. b."'' ., 9 ,q 

Recorded by Michigan Testing Engineers, Inc. 

(J) O~ta obtained from Michigan Oepal'tment of Natural Resources. 

(4) Well extended temporarily to obtain l•:ater level. 

·~ 

~ 

" • 
Ground Water(J) " ~ • .. Ground Water(J) 

Elevation .. 
~ Eleva tl on 

J-26-lll 
~ 

• 5-29-!ll ,, 
600.21 

.. 
z 
" 600.44 
• 

604.119 
.. 
~ 

m 60Ui2 
~ 

5911. H < 
n 593.23 

601.93 601.56 

Tl\!lLE 1 
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TABLE 2. COMPARISON OF AQUITARD PROPERTIES AND SITE PARAYXTERS 

AQUITARD PROPERTY 
OR SITE P~~TER 

Composition 

Thic;:lcness, ft 

Ave. Water Content, % 

Ave. Liquid Limit, % 

Ave. Hydraulic Conduct, em/sec 

Hydraulic Gradient 

Initial (interstitial) 
Pore Water Solute Cone, ppm 

Final Solute Cone, ppm 

Chemico-Osmotic Coupling 
Coefficient, cm5/mole/s~c 
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OXNARD 
CALIFORNIA 

clayey silt & 
silty clays 

30 

24 

31 
_., 

1 X 10 

0.33 - 1.0 
(downward) 

1800 

36,000 

-4 
6.2 X 10 

ALLEN PARK 
MICHIGAN 

silty clay 

25 - 35 

20 

28 
-a 

2.6· X 10 

2.7 
(upward) 

1550 

36,000 
(assumed) 

-4-
6.2 X 10 
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Figure 2. Generalized cross-section of multiple aquifer in a 

coastal basin. Salt flux ~cross aquitard can occur as 

result of either salt water intrusion into aquifer (1,2) 

or salt water entering directly above aquitard in shallow 

coastal waters or marinas (3,4), or from salt contamina­

tion in near surface, perched aquifer (5). 

2.0...-------,-------.,--------, 

NoCI CONCENTRATION =0.6 NORMAL 

IN THE OXNARD AQUIFER 

PUMPING fROM NUGIJ 
ORAWOOWN "lOFT. 

~L0-0---~~-1~000~----~10~.000~~----~~~~ 

TIME (YEARS) 

J'igu:re 3. Solute efflux across aqui tard in to underlying aquifer as 

a result of salt water intrusion in overlying aquifer. 

!qui tiiU'd i!ii, 30 feet thick IU!d has a hydraulic ccmducti­

vity of 10- em/sec. Pumping from lower (~ugu) aquifer 

superposes a 0.33 downward gradient on system. 
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meta 1 ions ;.rould tend to be. The same che;-;ico-osrnotic ·1 
coupling coefficient used in the Californi~ aquitard vas 
also ass~~ed applicable for the Allen Park clay. The value 
used is reasonable for the type of clay sediments present. 

Results of the California study are presented in Fig­
ure 3 which shows the salt influx into the underlying aqui­
fer as a function of time. Curves are presented for a no 
drawdown and 10-foot drawdown case (assuming the hydraulic 
gradient acts in the same direction as the salt concentra­
tion gradient). The hor~zontal portion of the two curves 
represents the steady state salt flux. · 

The main things to notice from this figure are the 
large breakthrough time (800 years) for the •no drawdowna 
case (i.e., in the absence of any hydraulic gradients) 
and the fact that in this aquitard the salt flux 
caused by drag coupling under a hydraulic gradient is 
larger. The steady state salt flux from the drag coupling 
under a combined 10-foot drawdown and salt concentration 
gradient is almost three times that from diffusion alone 
(no drawdown). Hence, in the event the hydraulic gradient 
was reversed, there would be no breakthrough and no down­
ward salt flux provided the upward gradient exceeded about 
0.2. In other words, under these conditions the two salt 
fluxes would be mutally opposed and exactly counterbal~nced. ') 

The relative contributions to steady state efflux in 
this example can be calculated with the aid of Equation 3. 
The following parameter values (taken from the study) were 
used in the calcula.t.ion: 

ah /az =-t>h /t>L = 10/30 = 0.33 

Clc ~z ~ (Cs, - c:s )/.6L = 0. 57 x 10 = 0.62 x 10 moles/cm4 
r. 1 914 

(~ + Cs, )/ 2 

D = 105 
cmz./sec 

= (0.60 - 0.03)xl0 = 0.32 x 10 moles/cnf 
2 

7 . • 
R = 8.32 x 10 ergs/mole/ K 

T = 300"°K 

r.., = 103 dynes/cc _, 
k 11 = 10 em/sec 

-+ 5 = 6.2 x 10 em /mole/sec 

Using these values the calculated contributions to 
steady state solute flux are respectively: 
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Drag Couplina: J.i, '" [ ( t'..,/RT) CJ. k.,.~-, + cs. k 11 ) ~ h/01 z 
l!. _., ~3 - '7 

~ {10 {2xl0 ) + 0.32xl0 (10 )] 
[8.32xl0 17 ( .3xl1Jl) J 

0.33 

-II l. 
~ 1.056 x 10 moles/sec/em 

-1 . ~ 
~ 0.98 x 10 moles/sec/ft 

Chemica-Osmotic Diffusion: 

JS.~,"' [ D + C:.~h) o~/Oz 

= [10-s + 2x10-'i J 0.62xl0
6 

-11 :.. = 0.63 x 10 moles/sec/em 
-8 1.. = 0.58 x 10 rnoles/sec/ft 

The total salt flux is the sum of the contributions from drag coupling and chemico-osmotic diffusion or 

J.,s 
I 

-e. = (0,98 + 0.58) xlO 

= 1.56 x 10-1!. moles/sec/ftl. 

These ca~culations are in agreement with the results shown in Figure 3 for steady state salt inflow under com­bined gradients. Th~y also illustrate that the drag coupling contribution under a 10-foot drawdown (0.33 hydraulic gradient) exceeds the chemico-osmotic diffusion contribution. 

In the case of the clay aquitard beneath the landfill at Allen Park, the average hydraulic sgnductiv~ty is almost an order-of-magnitude lower (2.6 x 10- vs. 10- em/sec). This will tend to decrease the drag couplin9. On the other hand, this tendency will be more than offset by higher hydraulic gradients at this site •. If the level of the leachate is kept at or close to the bottom of the landfill, then the gradient will approach B0/30 or 2.7. The drag coupling component of solute flux in this case will be 
_j, _, -3 -l'l .; = [ l!J !2xl0 ) + 0.32xl0 (2.6xl0 )] x 2.7 1 

{ a.32xlo• (.3xlo-J) l 
-aL 

"" [ O.OOBxlO 
-II 

+ O.B32xl0 ) X 2..7 
-II 

moles/sec/em t. = 2.25 X 10 

= 2.09 X 1oe. moles/sec/ft. 
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This flux is greater than 3X the chemico-osmotic flux) 
and since it acts in the opposite direction, there will 
be no net downward flux o: solute at the Allen Park site. 
The critical hydraulic gradient to maintain a zero net salt 
efflux is 0.8. This means that the groundwater table could 
rise to within 12 feet of present ground elevation (-595 ft) 
in the landfill and there would still be a sufficient upward 

hydraulic gradient (drag coupling effect) to completely 
counter solute efflux under chemico-osmotic diffusion (see 
summary below). 

Position of Ground 
Water Table in the 

Landfill 

At bottom 

12 feet from top 

At top 

Upward 
Hydraulic 
Gradient 

2.7 

o.8 
0.33 

Net, Steady State 
Solute Efflux Rate 

( moles/sec/ft,_) 

-1.51 x 10-e 
{net influx) 

zero 
-e. 

+0.32 X 10 

These calculations are based on the existence of a static 
or piezometric head in the underlying aquifer approximately 
9-10 feet above ground elevation (see Table 1). 

Assumption of worst case conditions, namely, a rise 
in the groundwater table in the landfill to ground surface 
elevation, leads to a small, steady state efflux rate from 
chemico-osmotic diffusion. This occurs because the 
resulting hydraulic gradient ( 0.33) is no longer large 
enough to completely oppose the chemico-osmotic salt flux. 
The breakthrough times, however, would be so immense 
(1000's of years) that the steady state flux under these 
conditions is largely irrelevant. 

It is important to note that the preceding calculations 
are also based on the following •worst case• assumptions: 

• 

1. A highly saline leachate with a concentration 
and composition equal to that of sea water. 

2. No interaction between the solute and clay. 

In actual practice, there would be some uptake and adsorp­
tion of solutes on the clay. This adsorption would 
attenuate or limit further solute concentrations in the 
leachate as it passed through the clay. 
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III. EfFECT OF LEACHATE CONSTITTJE!JTS ON THE PEP..HEABILIT'l OF CLAY 

A. GENERAL,BACKGROUND 

The possibility that leachate--either in the solvent or 
solute phase--might affect clay permeability and hence its 
containment integrity has been raised by a nurr~r of investiga­tors (Anderson and Brown, 1981$ Haxo, 19811 and Folkes, 1982). One of these studies has shown that concentrated organic liquids can increase clay permeability by several orders-of-magnitude (Anderson and Brown, 1981). 

All of these studies were conducted in the laboratory 
with simulated leachates from part1cular types of wastes and 
under particular testing conditions. The danger of blindly applying these test results to a field situation have been 

·noted recently by Gray and Stoll (1983). It is essential to 
ask the following before the results of these lab tests can 
be applied to a given field situation: 

1. What vas the nature of the leachate in the lab tests? 
What are the concentrations of various constituents 
in the leachate in the field as opposed to the lab . 
tests? How relevant are the lab test results in the 
light of potentially large differences in leachate 
composition (lab vs. field)? ' 

2. How did the leachate contact or interact vith the clay 
in the lab tests? Was it forced through? If so, at 
what gradient?. Is there any prospect that. the leachate vill be able to penetrate/permeate through the clay 
containment in the field in like manner? In other vords 
are the necessary"gradients and other conditions present 
to permit this to happen? 

3. What vas the failure or clay deoradation process by 
which the apparent permeability increase occured in 
the lab tests? Was it by a) dissqlution, b) syneresis, 
e) piping? Could these mechanisms reasonably occur 
in the field given the type, •~ter cont~~t, and density 
~f the in-situ clay plus the nature and concentration 
of organic and inorganic compo~~ds in the leachate? 

B. WASTE AND LEACHATE COMPOSITION AT THE ALLEN PARK CLAY MINE 

The types, composition, and relative amounts of wastes 
placed in the Type II Solid Waste Landfill at Allen Park are shown in Tables 3 and 4. The results of typical E.P.T leachate tests on these wastes are shown in Table 5. The likely nature and composition of the landfill leachate can be estimated from this information. This estimate is adequate for purposes of evaluating the probable effect of the leachate on clay permeability. 
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TABLE 3. ALLE~ PARK CLAY MI~~ - SOLID WASTE 
LANDFILL CONSTITUENTS / 

Fly Ash 

lll.ast Fu....-r..ace ?ll ter Cal:::e 

Construction De~ris - SweepL~gs - Clean-Up 

Foundry Se..:: i 

eoSJ. e.nd boke 

Coke OVen Dece=;ter Tar Sludge 

Glass 

Wood Ash 

:OOF Kish 

Wasteva ter Tree. tl:Lerrt Sl u:ige 

Grinding Mud . -

I 
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15% 

14% 

6tf, 

9'f, 

4.8% 

3i 

O,flf-

0.5;£ 

0.5i 

o.3'f, 

0.2% 
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TABLE 5, 1\I,L~II T'IIHK C:LJIY MIIlli OOLID ~lfi:;Tto!;.l 

1'YPir:M, E,l','r, T.J~flr:IINL'I~ •ms•r RE!:.'UI.'rrl {Hc:L1) 
.. 

liluo t Fm·uocc llCW 1•'1ue JUnu t Fm·uucc F'oumlry DOF 
1'1 r!11Tlc teo· ••l.nc J)u n t TJm L 1•'1.1 tnr Cake SRnrl Kinh -
Jlrocntc (),Oil 0.02 ( O,l. O,OJ 0.1 

Barium <o.o I. 0.04 < o.o (0.00 '- 0,8 

Cadmium 0.01 0.03 ,(. o.oo /.0.005 (0.005 

I Chi'Jmitun '- 0,1 L 0,05 .r o.o~ {. o. l ( 0.1 f-' 
CD 
0\ 
I Lew! .( 0,2 1. ., 1.'( ~ 0.2 <o.2 

Hercury o.oour L.. 0.01 < 0.2 (0.2 (0.2 

!ju 1 Clll Hill 1.0 .{, 0.0.1 < o.:•. 0, HI 0)1 

Silver l. 0,1 . 1.. 0.01 .( n.ot ~0.1 .( 0,1 

.I 

Wrw Lcwu teo· 
Coke Tn.n Ln.t.n t 

Do·cczc [iJ ll•l,~e 

.l 0,1 • Ollll 

.(0.8 .II~ 

.(0,005 .005 

LO.l .1 OJ 

<(0.2 .o:~~ 

{. 0.2 • Oilll) 

[0.5 .do:~ 

( O.l • t )\ ••• 

!!01npilo. I R.1· .'. T··:·, 
l•·•·ch I, )" 1 
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The data in Tables 3 and 4 indicate that 50 per cent of 
the solid waste consists of relatively inert fly ash and that 
some 89 per cent .of the wastes consist of materials that do 
not contain significant amounts of heavy metals (Zn, Pb, Cd) 
or organics known or suspected to be toxic such phenol and 
naphthalene (see Table 4). The coke oven decanter tar sludge 
is a possible source of organics (phenol and napthalene), but 
this waste comprises only 0.6 per cent of the total stream in 
the Type II Solid Waste landfill. 

C. PROBABILITY OF ORGANICS IN LEACHATE AFFECTING CLAY 
PERMEABILITY AT ALLEN PARK SITE 

Anderson and Brown (1981) found that several organic 
"liquids, viz., aniline, acetone, ethylene glycol, heptane, 
and xylene, cause large increases in permeability of four com­
pacted cla.y soils. Pure organic liquids were used in their 
study. One of the authors (Anderson, 1982) later emphasized 
that their results cannot be used to support claims that clay 
liners permeated by d~lute organic liquids may be susceptible 
to large permeability increases. 

Haxo (1981) reported results of up to 52 months of liner 
exposure to selected industrial vastes. He included several 
organic wastes, namely, aromatic oil, Oil pond 104, and a 
pesticide. The results of large permeameter tests on a compacted 
fine-grained soil and admixed materials are summarized in ' 
Table 6. Although a small amount of seepage passed through 
the compacted, fine-grained soil liner, no permeability increases. 
were reported with any of the organic ~astes. 

On the basis of these studies and vith the caveats noted 
at the beginning of this section in mind, it is possible to 
evaluate the likely effect of the landfill leachate on clay 
permeability at the Allen Park site. 

1. Type II Solid Waste Landfill 

As noted previously the existing landfill contains 
small quantities of coke oven decanter tar sludge which 
is a possible source of organics (phenol and 
naphthalene), but this waste comprises only 0.6 per 
cent of the total. Phenol and naphthalene are present 
in the tar component of this waste in concentrations 
estimated by Desha .(l 946) of 0.1 and 2. 2 per cent by 
veight respectively. Accordingly, the amount of phenol 
and naphthalene .present in t.he total waste stream are 
.006 and .013 per cent by weight respectively. These 
amounts constitute a very lov fraction and they suggest 
that leachate from the total waste stream vill tend to 
have very low concentrations of phenol and napthalene. 
Therefore, the organics in the leachate from the Type 
II Solid Waste landfill are quite unlikely to affect 
clay permeability. 
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TABLE 6, EFFECTS OF INDUSTRIAL WASTES ON SOIL AND ADMIX LINERS 
(from Faxo, 1981) 

Liner 
moterlol 

Compacted 
ftne-crolncd loll 
JOjmm thick 

Soli cement 
IOOmm thick 

Modlftcd benronl!e 
ond nnd (2 types) 
127 mm thick 

llydroullc upholt 
concrete 
64 mm thlc~ 

Spray-on upholt 
ond fabric 
8mm thick 

Addle wute 
(fiNO,, liP, IIOAC) 

Not tested 

Not rested 

Nor tested 

·Failed 

Notleoted 

•From d111 prcsenltd by Ha•o (1981 ). 
fSom< OJ (o). 
Is..,." I b). 

• 

Alhllne woste 
(spent coustlc) 

lead 
(low lud 111 

WIShing) 

Measurable rate of seepage 
V, • 10-IO_ w-f m/1, Wl.ile 

penetrated J-5 em ofler 30 months (a) 

Oily waste 

Ammotlc oil 

A•I.S>< nr10 

A•2.4>< Hr 1
" 

A•2.6X lh- 10 

(tests on soil 
Iller 30 months) 

Oil pond 104 

t 

No meosuroble oecpoge aner 30 months 

Meosuroble ocepage oner 30 months, chonndllng of Wl!te Foiled 
Into bentonlle (b) (wa!lte seepage 

through liner) 

Sallsfactory Wa111te stains Not tested Not tested 
below liner 
•sphall mushy 

Satisfactory Wa5le slnlna No! tested Not tested 
hclow liner 

• 

"' 

Pesticide 
(weed killer) 

t 

* 
Satisfactory 

Soti<factory 

' 
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2. Type I Hazardous Waste Landfill 

In the future the decanter tar sludge will be placed in a separate landfill that will be upgraded to accept hazardous wastes. This action will increase the relative proportion of organics (phenol and naphthalene) in the waste stream. Leachate tests run on p~re samples of decanter tar sludge using a dist1lled water extraction procedure (Calspan, 1977) have produced phenol concentrations of approximately 500 ppm. Even this concentration is far removed from the very high concentrations of organic solvents used by Anderson and Brown (1981} in their permeability tests on different clays. Accordingly, organics in the leachate f~o.m the Type I Hazardous Waste landfill are also unlikely to affect clay permeability. 

In summary: It does not appear likely nor reasonable that organics present in the wastes at the Allen Park Clay Mine/Land­fill will cause a permeability increase given their low concen­tration and the absence of any substantiation in the published technical literature for such an increase under these conditions. 
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IV. CONCL:JSIONS 

(1). There appears to be very little likelihood of leachate migrating downvard from the Allen Park Clay Mine/'~andfill and contaminating the aquifer beneath the clay. 

(2). A density difference between the leachate and groundwater will have little or no influence on hydraulic permeability or downward migration nor will it lead to diffusion efflux of solutes. A thick, uniform bed of silty clay beneath the site coupled with an upward hydraulic gradient precludes the latter. Calculations and analyses are provided herein to support this finding. 

(3). Comparison with results of salt vater intrusion studies across clay aquitards having similar properties as the clay beneath the Allen Park Clay Mine site show that the solute (salt) will take at least BOO years to migrate across a clay barrier 30.feet thick under chemico-osmotic gradients alone. A counter (or upward) hydraulic gradient will increase this breakthrough time even more. 

(4). The waste and.its leachate are unlikely to increase the permeability of the underlying clay. This claim is reasonable .in view of the low concentrations of organics in the total, Wa.ste stream and in the light Of.the findings and caveats of permeability/exposure tests with organic permeants reported in the technical literature. This conclusion applies to both the existing Type II Solid Waste landfill and a proposed Type I Hazardous Waste l_andfill that will accept the coke oven decanter tar sludge. 

(5). The composition of the waste and underlying clay do not suggest properties or combination of properties that could lead to a containment failure caused by such processes as piping, acid/base dissolution, or syneresis. 

(6). Under these circumstances any observed in~rease in con­taminant levels of monitor wells in the aquifer underlying the site could just as well come from other sources laterally upgradient from the site rather than from the clay mine/land­fill above the site. 

(7). These findings and conclusions support the basis of applicant's petition for discontinuing further monitoring of the wells penetrating the aquifer beneath the site. 
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Mr. Mark Young 
Wayne Disposal Company 

P.O. Box 5187 
Dearborn, MI 48128 

REI Allen Park Clay Mi~e/Landfill 

De'ar Marl~:~ 

CI..A )' "'/<VF / LANJ:, Pa .. .._ 

1704 Horton Street 
Ann Arbor, Michigan 
48104 , 
25 Septerr~r 1983 

( ,. 

! recently vrote a computer program (*CLAYWALL*) that can be 
used to calculate solute transport across a clay barrier under 
combined diffusion and advection (hydraulic flow). The pro­
gram computes the exit/source concentration ratio (C/Co) as a 

function of elapsed time (t) on the do•nstream side of a clay 
vall or barrier of thickness (X). · 

>. 

The program vas written vith a clay slurry cut-off vall 
but is general enough .that it can be used with any clay 
or barrier. The input parameters to the program are: 

. :;:- -~:-_ 
in mind, 
layer 

~ 
K 
X 

p 
I 

= efffective diffusion coefficient, = hydraulic permeability, ft/yr = thickness of vall or barrier, ft 
= porosity 

L 
ft /yr 

=hydraulic gradient ••.• (+) if same direction, 
(-) if opposite d~rection to solute concen­
tration gradient 

t = elapsed time, yrs . - . t ... 
·. -- :: The program is based on the solution to the equation that des­

cribes one-dimensional solute transport in a saturated porous 
medium under both hydraulic and solute concentration gradients. 
This equation has the following form: .• -• ' . -~· 

- ~-· 
-~ .. :; . 

.-

C/Co = 0.5[erfc((X-vt)/sqr(4Jt!<)) + exp(vX/D) erfc((X+vt)/sqr{4~))] 

vhere: v = ave seepage velocity = (KI/P) 

The solution assumes the following conditions: 

1. Saturated, one-dimensional flov. 

2. No reaction between solutes and porous medium. Chloride 
typically behaves this vay. 

-192-

·.- ... 

... 

j 



. . 

( 

~ .. 

. ' ,.,...., 
• 

3. Diffusion controlled, i.e,, the pore vater velocity is so lov that mechanical ~ixing is negligible and the dis­persion is equal to the effective diffusion coeffficient, (this condition is satisfi~d when K< l.G:E-07. 
I ran the program using data for the silty clay layer underlying the Allen Park ClayHine/.Landfill. The following values for the input data were used: 

D 0.102 n"'/yr "l • .. (6.3E-06 em /'ec) (published value for clay tills) 
K "' 0.025 ft/yr (2.5:E-DB em/sec) X "' 30 ft 
p .. 

30 " 
I .. -O.l,-0.3, and-LO 

The results of the analysis are shown in the attached graph. At 11. counter hydraulic gradient of -0.. 3 the exit/source solute concentration ratio does not exceed 0.0001 until 7oo·years have elapsed •. You ~y recall that a counter hydraUlic:: gradient 

r ;: ·_.· .... 

of -0.3 occurs when the le~ehate is allowed to rise.in the land-· fill to the grou.,d surfa~;e ••• a woreit case scenario. For larger t·co_ (negative) counter hydraulic gradients the ratios become even :. · .· a;maller. In fact for l < -0.5 (i.e,, counter hydraUlic:: gradients ·,:• :. laroer than 0.5) the ratio C/Co is less t.han l.O:E-05 at all ;: . elapsed times. 

These results confirm the findings of my .earlier report which. wer~ based largely on analogy to solute transport studies in clay aquitards. The present findings are based on analysis of actual soil and site parameters. Keep in mind, also, that the analysis is still quite conservative because it neglects possible adsorption (reaction) of solutes vit.h the clay. 
A copy of the computer program and typical output are enclosed, It is written in BASIC and is designed to be run on a personal computer. I:f you have <L"l.Y questions about. the CL"l.aly:sis, please \'.~ .. feel free to contact me. . .. 
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run ,-.._ 
··,Porosity: 0.3 

Permeability(ft/yt): .02.5 
Diffusion· Coef(ft /yr): 0,102 
Wall Thickness: 30 
Hydraulic Gr~dient: -0.3 
Time ( yn )I 500 

I .-. 
• 

-------------------------------------------=-----S---~ let AI;ument(Yl)is: 
lst Error :r~~ction is: 
2nd Argument(Y2)is: 

· 2nd Error Function is: 
·J::xit/Sour~e Concentration Ratio 

. 2.9756 
' 0.9999 

1.2252.5 
0.9173 

(C/Co)is: 
( 

-------------------------------------------------r-----Continue Calculations (y/n) ? y 

Time(yn): 750 

1st Argument(Yl)is: 
1st Error Function is: 
2nd Argument(Y2)is: 
2nd Error Function is: 
Exit/Source Concentration Ratio 

2.78585 
0.99979 
0.54312 
0.63556 

(C/Co)is: 
-----------------------------------~-------------------
Continue Calculations (y/n) ?·y 

Time(yrs): 1000 

lst Argument(Yl )is: 
1st Error Function is: 
2nd Argument(Y2)is: 
2nd Error Function is: 
Exit/Source Concentration Ratio 

2.72291 
(). 99973 
0.'24754 
0.27399 

(C/Co)is: 
-------------------------------------------------------
Continue Calculations (y/n) ? y 

Time(yrs): :woo 
------------------------------------------------------
lst Argument(Yl)is: 
lst Error Function is: 
2nd Argument(Y2)is: 
2nd Error Function is: 
Exit/Source Concentration Ratio 

2.80055 
0.9998 
-0.10014. 
0 

(C/Co)is: 

-------------------------------------------------------Continue Calculations (y/n).? y 

• 
Ti:rne(yrs): 5000 

------------------------------------------------------lst Argument(Yl)is: 
1st Error F~~ction is: 
2nd Argument(Y2)is: 
2nd Error Function is: 
Exit/Source Concentration Ratio. 

3.43175 
0.99998 
-2.Hl334 
0 . 

(C/Co)is: 

-------------------------------------------------------Continue Calculations (y/n) ? n 
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1704 Morton Street 
Ann Arbor, MI 48104 

16 February 1984 

Mr. David s. Miller 
Mining Properties Department 
Rouge Steel Company 
3001 Miller Road 
Dearborn, MI 48121 

RE: Allen Park Clay Mine/Landfill 

Dear Dave: 

I have reviewed the memorandum dated January 
Terry McNiel, Technical Services Section, to 
Compliance Section, Detroit District, MDNR. 
essentially raises the following objections 
and conclusions in my report, viz., 

23, 1984, from 
Larry Aubuchon, 
The memorandum 

to the findings 

Objection 1. There is no substantiation nor literature cita­
tions to show that organics present in the waste will D£i in­
crease permeability. 

Obiection 2. The presence and possible effects of napthalene 
in the waste are disregarded. 

Objection 3. Uncertainties remain about the actual composition 
and likely nature of the leachate. 

Objection 4. The report does not address the question of com­
patibility between the following: 

a) Leachate and leachate collection system components 
b) Generated gases and clay cap. 

In the opinion of the MDNR reviewer Objections 1,2,and 3 
taken together mean that Specific Condition 5.A.4 (a) of Act 
64 license is not satisfied. The reviewer goes on to say, 
however, that they (MDNR) would accept compatibility testing 
between actual leachate being generated and the on-site clay 
being used for containment. I will respond herein to these 
stated objections and opinion. Objection 4 which pertains to 
Specific Condition 5.A.4 (b) and (c) is outside the seep< and 
original charge of my investigation. 

Objection 1 is a version of the "guilty until proved innocent" 
syndrome. I ~~derstand and even sympathize with this approach 
in matters which deal with the release of potentially hazardous 
substances into the enviro~~ent. There is, however, considerable 
substantiation in the published technical literature for the 
contention that organics present in low concentrations in aequous 
leachate will not increase the permeability of dense clays. 
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Leachate permeability tests on sand-clay columns.packed to bulk 
densities within the range of densities of natural clays (Cart­
wright~ !l·• 1977) have shown that permeability actually 
decreased with passage of leachate (containing organics). These 
tests were continued for periods up to nine months. Decreases 
were even more pronounced for raw, unsterilized leachate. In 
addition to permeability reduction from the passage of leachate, 
Griffin and Shimp (1976) have shown that heavy metal ions (Pb, 
Zn, Cd, Hg) are strongly attenuated by clay. Organics that 
were present in the leachate were only moderately attenuated 
by the clay1 they did not increase hydraulic conductivity. 
We have also conducted long term leachate permeability tests 
ourselves on a silty clay almost identical in composition ~o 
the clay underlying the Allen Park Clay Mine/Landfill site 
(Gray, 1982) and found the same results, i.e., no increase in 
permeability was observed. A chemical analysis of the leachates 
used in all these permeability tests is attached. Note the 
presence of napthalene in one of the leachates--a constituent 
whose presence and influence the MDNR reviewer claimed we had 
not considered. fNote: Cited references are listed in an 
attachment to this letter report.] 

It is important to emphasize again the fact that leachate per­
meability tests conducted by Anderson (1982) are totaly unrepre­
sentative of conditions at the Allen Park site .. These tests 
are often cited as an example of the deleterious influence of 
organic solvents on clay liner permeability. Anderson's tests 
are unrepresentative and irrelevant for the following reasons: 

1. He used nure organic solvents. The leachate at the 
Allen Park Clay Mine/Landfill will be an aequous extract 
containin·g very low concentrations of organics. 

2. He forced the solvents through clays at extremely 
high, positive aradients. Anderson used positive grad­
ients ranging from 60 to 300. At the Allen Park site 
there ~11 be negative (reverse) gradients ranging on 
the order of -0.3 (worst case) to -2.7. 

Other objections can also be cited in regard to Anderson's test 
procedures and results. He used a rigid wall permeameter which 
permits channeling between sample and container. The recommended 
procedure to avoid this potential problem is to use a flexible, 
pressurized jacket. Large reported increases in permeability 
should be viewed with some skepticism when rigid wall permea­
meters have been employed. 

Green et al. (1981) have investigated in great detail the char­
ateristics of orcranic solvents that affect their rate of novement 
(permeability) in compacted clay. They measured the equilibrium 
permeability of three clays ( a clay shale, a fire clay, and 
kaolinite) to the following solvents: benzene, xylene, carbon 
tetrachloride, trichloroethylene, acetone, methanol, glycerol, 
and water. Their study showed that it is the hydrophilic or 
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hydrophobic nature of the solvent (as measured by the octanol/ 
water partitioning coefficient or rou~hly by the dielectric 
constant) and not the viscosity/density ratio that is important 
in predicting a solvents rate of flow through clays. According 
to their findings water, which has a high dielectric constant, 
always e~~ibited the highest permeability. In addition, they 
found that the packed clay density is crucial in determining 
how permeable a clay will be to a given solvent. At high bulk 
densities ( on the order of 115 pcf or 1.85 g/cc) the solvent 
characteristics became less important in differentiating per-
meability response. · 

Green et al. (1981) also observed that solvents of low dielec­
tric constant (e.g. xylene and carbon tetrachloride) tended 
to cause shrinkage and cracking of some of the clays. This 
phenomenon, ~~own as syneresis, can and eventually did cause 
an apparent permeability increase in some of the clays that 
were tested. The same phenomenon was reported by Anderson(1982) 
in some of his experiments. It must be emphasized again, 
however, that the effect has only been observed and reported 
when several pore volumes of pure, low-dielectric organic solvents 
are forced at very high gradients through clay columns. These 
conditions simply do not occur at the Allen Park Clay Mine/Land­
fill site. 

On the contrary, the conditions at the Allen Park site are ideal 
for effective containment, viz., 

1. The site is underl~in by a thick (X ~ 25 ft) section 
of dense, competent silty clay ( ~ = 115 pcf) wlth 
a very low hydraulic conductivity ( k = 2 x 10- em/sec) 

2. A negative hydraulic gradient exists at the site as 
result of artesian conditions in the underlying aquifer. 
Even under worst case assumptions (viz., leachate levels 
rising to the top of the landfill) a negative gradient 
of -0.3 will still be present. 

3. The leachate consists of very low concentrations of 
organic and inorganic solutes in an aqueous solution 
as opposed to a pure solvent. 

Under these conditions advective transport or hydraulic seepage 
ceases to dominate pollutant movement across a clay barrier 
(see Gilbert and Cherry, 19831 Tallard, 1984). Instead, difL!­
sion under chemical concentration yradients becomes more impo=­
tant, and it is this transport mechanism that must be evaluated 
carefully. I have dealt with this problem both in my original 
report and in my subsequent letter report to Mr. Mark Young, 
Wayne Disposal, Inc., dated 25 September 1983. I showed that 
even under worst case assumptions of no partitioning or attenua­
tion of pollutants and minimum, negative hydraulic gradients 
breakthrought times would be on the order of thousands of years. 
Interestingly, if the calculations are repeated allowing the 
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hydraulic conductivity or permeability to double or even triple, 
the breakthrough time increase even more because now the counter 
advective flow is more effective in opposing the downward diffu­
sion of solutes along their concentration gradient. 

I come now to the MDNR comments about requiring compatibility 
testing (whatever that means) between actual leachate and the 
clay liner material. Unfortunately, the procedure, rationale, 
etc. for such tests are not specified. What is being required 
••• that the leachate be forced under high hydraulic gradients 
through a thin sample of the silty clay? The results or signi­
ficance of such a test would be ambiguous at best and meaning­
less at worst in this case. In my opinion, such tests would 
be an exercise in futility and irrelevance given the condition 
and circumstances at the Allen Park Clay Mine/Landfill site. 

Breakthrough times in diffusion controlled transport are 
extremely sensitive to thickness of the barrier. In order 
to replicate conditions in the field at Allen Park, compatibi­
lity or flow tests should be rQ~ on a sample col~~ 25 feet high 
under a negative gradient no less than -0.3. After a wait time 
of thousands of years such a test would merely confirm what 
is already demonstrable. 

It is my professional opinion that in this instance the require­
ment for compatibility testing and concern over permeability 
is a diversion from the real issue which is the likelihood of 
diffusion transport of solute across the clay. I have sho~~ 
that this will not be a problem at the Allen Park Clay Mine/ 
Landfill site because of the thickness, competency, and density 

-of the underlying clay together with the existence of a negative 
gradient. 

I find it baffling that MD~tt can approve a thin, clay slurry 
wall for a toxic waste site (see Consent Judgment, U.S. District 
Court, U.S. Envl. Protection Agency and The State of Michigan, 
Plaintiffs, vs. Velsicol Chemical Corp., Defendant) based on 
meagre and inadequate evaluation whilst insisting on irrelevant 
tests for a thick, natural clay containment system at Allen 
Park that is ideal in nearly every respect. 

Sincerely, 

CD~~. ~~r:t 
Professor of Civil Engineering 

Attachments 
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ATTACHMENT NO 2 

Table 2. Chemical Analysis of Landfill Leachates 

Analysis 

Cu 
Zn 
Pb 
Cd 
Ni 
Eg 
Cr 
Fe 
Mn 
Al 

Cl 
S04 
N03 

HCOJ 

COD 
TOC 
TSS 

pH 
Spec. Cond. (mmhos/cm) 
Equiv. TDS 
Organics: 

organic acids (phenol) 
toluene 
napthalene 
chlorolH•nzene 

DuPage County 
Landfill-mg/1 

748 
501 

47 
233 

(0.1 
18.8 

4.46 
1.95 
0.3 
0.0008 

<O .1 
4.2 

(0.1 
(0.1 

862 
0.11 

29.9 
14.9 

3484 
<O. 1 

1340 

6.9 
10.2 

6528 

0.3 
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Wayne Disposal 
Landfill-mg/1 

3400 

46 
370 

0.55 
5.0 
O. !H 
o.1o 
o.4o 
0.010 
0.31 
7. 77 

1540 
0.0044 

(0.005 

5800 
200 
(0. 1 

6920 

2160 
2500 

512 
7.6 

28.0 
17,920 

3.6 
0.45 
0.44 
o.ooa 
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ANN A~SCR, MICHIOAN 4010<4 

( 

Rouge Steel Company 
Division of Mining Properties 
3001 Miller Road 
P.O. Box 1699 
DeariXJI", Mi 

Attention: Mr. David Miller 

June 1 7, 1 98 2 

Re: Allen Park Clay Mine Seismic Survey 

Dear Mr. Miller: 

As per your request a seismic study was performed at the Allen 

Park Clay Mine area in Allen Park, Michigan. The purpose of this study 

was an attempt to determine the depth to bedrock in the area immediately 

below the excavated pit at the disposal area. 

Keeping consistent with previous seismic work accomplished in 

the area these stations were numbered 4, S and 6. Stations 4 and 5 were 

completed on the excavated pit floor, 4 being on the eastern half and 5 on 

the western side of the pit floor, with station 6 directly to the north of the 

pit up on approximately the existing surface elevation, some 30 to 40 feet 

above the pit floor. Plots of the data collected are included and indicate 

both the velocities of the layers and the depths to the layer interfaces. 

Station 4 resulted in the best data collected at the site, a~d 

shows a three-layer case. A low velocity (1428 ft!sec) layer is underlain 

by a very consistent layer· with a velocity of 5233 ft/sec, extending to a 

depth of 57 feet below the pit floor where it is underlain by a much higher 

velocity (12,808 ft!sec) layer. These values are very typical of a dense 

clay layer under·lain by a hard limestone type material. The rather good 

fit of the data to a line would indicate very consistent materials, however, 

the irregularities near the 57 foot contact indicate that this interface is not 

<JS sha•·p a transition and hence it represents more of a minimum depth to 

this interface. 

At Station 5 area surface topography. was rough and inconsistent 

which resulted in limited data being collected. In one area a very steep 

.., der•·ession was encountered on the surface which the shock wave source 

"" worked in. This abrupt lowering of the elevation causes a decrease in the 

time it takes to the shock wave to travel through the subsurface. There­

for·c, the best fit line was drawn through only those points where the shock 

wave source was at the approximate same elevation. Had the elevation been 

consistent, the travel times for those distances, which were lower, would have 

lx!en increased in the. direction towards this line. 
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Station 5 showed app1·oximately the same subsudace conditions as 

clici q, with a depth to the bedrock being indicated at 70 {<:c;t below the pit 
floor, Station G was .run at a much higher elevation than that of the pit 

fbor, and very soft wet surface conditions were found. These types of 
surfuce conditions do not allow for seismic: shock waves to propagate as 

the rr.;:,terial tends to absorb much of the energy and transmit this ene1·gy 

di•·ectly across the surface rather than down into the earth. This data 

indicates again a 1·ather consistent layer with a velocity typical of a dense 
clay. As a rule of thumb, seismic tests mea sun~ in depth ·roughly one-third 

the distance from the energy source to the geophone. Using this rule the 
limits of our data would be to a depth of approximately qs feet for the clay 

layer and would obviously extend until the next layer is encountered. 

We hope that this information is useful to you. If any further 

info•·mation on subsLwface conditions is needed, it should be noted that 
there is enough room in the bottom of the excavated pit for an electrical 

•·esistivity test to be run. The problems caused by surface conditions 
could be avoided and 'with the large contrast in the subsurface materials 

this test would most likely work well. 

If we can be of any further assistance, please let us know. 

Very truly yours, 

l. M. MILLER & ASSOCIATES 

--- _.1 '·''·! 
/ /·u·1,,;;'l:::;' {:. 1:_; ~'tr> -._ 

Timothy· P. Wilson, Geologist 

TPW :hrh 

Attachments as mentioned above. 
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_.404.1/l *01 I I 

DEPARTMENT OF NATURAL RESOURCES 

-· f>U-I'li.£S C. "'~Colf'tVf 

Mr. Marshall Austin 
tlichigan Testing Engineers, Inc. 
24355 Capitol ~venue 
Detroit, Michigan 48239 

November 4, 1981 

RE: Permeability testing of clay soils 
Jill en Park Clay Mine; 1\Uen l?ark, Michigan 
iiayne County 

Dear Marshall: 

Ef.HlBIT G 
~t M)lll'lf_( fH tfl'lt ~'I' C:ObHAI$§,-J{)l\1 

"'' ou111~ .1 u• 1 M··~~c. .Fl 
&j IH n1 ft.! II• oFU(!~ 

.,.,,, r '"•"''urH,, 
f'I>J.H\111 A IIHI•,j;l 

t tntn~1WIU!" 

JOt!~<~,' liF>t \ $.V,,.Ij\,Oj 

lttrJtDno t-on 1 s 
$H1Ar.1 l'l PAJ')"'DS 

nrx.r Ill su.~vuss-t w 
JIA&.OES lPO~f'<IA'41 

&aiC~otA{ ll WA\ flll>l(';t,..,.. 

flilS.OVflCf !It( CC!Vi li\V CIVISIOH 

f' f) ilOI 3<107f' 

f.Piol':;.n•K, loll' •lll"l0"1 

APMI~IS1 I'U.li0WR[Iro0UAC£ 

IUCOV[!IIIY SI:CltON 

,.,,,,l o~c 
ll"i,..ANf<I\1>11C.IHC110~! 

8t&J.AfllDOUS 'R'A51l S£CTIQN 

$0'/:1113--llP~ 

Ci.EOLOCV S-ECTION 

$ 0' 13T ).W:,l 7 

Bn~ed on the review of the soil tests performed (grain size analysis, 
atterberg limits and permeability) on the clay at the Allen Park Clay 
~line Landfill, it is the feeling of this office that the tr.a.terials are 

uniform enough that no further permeability testing ~<ill be required. 
This portion of our evaluation bas been satisfied with the information 

submitted. ··· 

If you have any questions, please feel free to call. 

Very truly yours, 

~c: Shakir/Bclobraidich 
§>lark Young, Wayne Disposal 

;JF t~eyne County Health Department 
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E-2 Interim Status Groundwater Monitoring Data 4o CFR 270.14(c)(l), 
4o CFR 265.90 
4o CFR 265.94 

During the facility's initial year of Interim Status (November 1980 -

November 1981), a hydrogeological study was performed on the site which 

included the installation of five monitor wells in satisfaction of 

Federal and State regulations. Quarterly sample,s were then taken to 

provide initial background data, while at the same time additional in-

formation was being obtained to demonstrate that there is no potential 

for migration of liquid from the regulated unit to the uppermost 

aquifer during the active life of the unit. 

Groundwater monitoring data obtained during Interim Status is provided 

in Attachment 16, The data is grouped as follows: 

EPA Primary Interim Status 

Drinking Water Standards Appendix lTI page 212 

Contamination Indicating Parameters page 221 

Additional Water Quality Parameters page 226 
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Attachment 16 

Allen Park Clay Mine 

Crovnd W<iter Monnuring Dat.a 

DriflkHlg bl.tter and Wdter Qu~l1ty P.;;~JA~ter<,;, 

Sta11c Fe~t 600.67 

CcdRlUI'I My/1 ll .2~0 

fluoriae Ay/l 0.940 

Mercury PHJ/1 <0.0002 

Nnr.ne ng/l <O, tOll 

SelenHIA A<,J/1 (1!.0063 

Endr 1n ug/l ( (j. 0002 

L1ncsn~ ug/l <O.OB4 

Methoxycn"r ug/1 (-0 .OlD 

2,4,5-TP/Sllve~ ug/1 (0.001 

Gross Alph4 pCl/,.-r--" \5.00 

Ctdondar Ay/1 150, 

Iron f"'\jll (0.030 

Phenols Rg/1 0, 008 

Sodlol"' Mgll llfJ. 

SulfJJte I'IQ/1 1050. 

hl'\ii ef [)ecutun: Ob/18/84 1510.0 !i'ti1 !'\un 
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Allen f11r k r:liiy Hine 

Creund Water- 1'\u: 1tor1ng Ootto~ 

Dnnklnq W.t ler and l,j,j 1 ... r Qu,;lit1 Pitii'IE:lers 

Lr.iell: 2-D Dc .• m Grod1en1 

Oo~u S•"'P led; os-ob-s;: 07-14-82 ll-~ 1 b- ll2 
-------------

P'" r .:u'le t er UnJts 
---------
S1at1c: F~al 599.01 bO 0 . 68 600.6b 

Aro:.enlC l'ly/1 i 0 . 0 I I ii.OU1 i I. 0 0 1 

Eloriul'l P'I!Jll i 0 ' ('40 il' 020 i I. 100 

C.adl'llUt'l ,..g/1 0' L2l 0. 0\Jc <0 .OOJ 

Chror"'i 11., f'IQil 0 . C51 1.011 .016 

Flu on de P'lg/1 0 '800 '80 0 .90U ,.....__ 
le<~d ,Q/l 0 '093 . OJO (0. 0 JIJ 

tlt>r·c ur ~ "'9 11 \0.0002 10' 00 tJ2 < o . oov;.~ 

N1tro1te ,..tj I 1 < 0 . 01 I I . 0 1 0 "· 01 0 

Selttl<lUI"' I'IQ/l ( 0' 010 ( i ' 0 1 0 '0' OJO 

S1lver I'IQ/1 0 ' 011 0 004 e. GoB 

Endnn uq,ll ( 0 ' 1 0 0 10. 100 ( s. 10 u 

L1nd<ilr1e ug/1 ( 0 ' 1 00 (0, 100 (0, 1 0 0 

.Herhoq•chgr IQ/1 ( 0. 500 ( 0 . 5u u (0 , 5UO 

To' aphene ug/ 1 ( 1 '00 ( 1. 0 0 i 1 , OtJ 

2 1 4-D UQ/1 ( 0' 101 iO' 10 0 ( 0' t (J iJ 

2,4,5-TP/Sllvex ug/l (1.05.0 ( 0. 050 ( 0' 0 ';J 0 

K<~dHI'I pL1/l { 5. 00 <5. ou {5' OD 

Gross Alphii pC1/1 ( 5' 00 <5. 0 [J {5. 00 

Gross ber• pC1/l ( 4 ' 00 i8.00 (8. 00 

C 1111 for 1'1 ll.oc:t' co/:oo,..l (2. 00 
'" '10 

< 2 '2 u 

Chlorid!:! I"'Q/1 170' 170. PO. 

lr on I'IIJ/l 5.1G , 84U . 4:.:U 

MGng• •. es&o I'IQI 1 0 '130 . 023 0 , 0 C4 

PhtH1ols 1"1~11 0 ' 004 ( & ' 004 < B. U !I~ 

SodlU" 1"1Qil 120. 110' ~>110. 

Sulf'ii te I'IQ/1 8,0' 1 0 0 0 ' thJU' 

Tll11i! of Ex~cut111n~ 06/18/84 t;.l 0.0 •d• t'lon 
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AllE>n Pad Clsy t'hne 

Ground W.o ter lion1torlr1g O.o1c1 

Dnnking Water .nd Wo~ t er Qu<tll fo/ Pat;.l'lt-ter:. 

Well: 5-D Up Grad tent 

D«,e S.#l"lp ied: 05-06-92 07-14-82 I 0 ·-:.' t.-ti2 

-------------

PararH<ter Un.tt:. 

---------

Stauc F e~:1 605.12 605. 4~ 60~. 84 

Ar ~en .lC l"''gll ( 0 ' 010 (0, 001 ( 0' u u 1 

b<tflllf'l 1"1{,1/l 0 . 060 'e . 020 IL OcO 

C.odf"!lUI"' I"'!Jr'l 0 . 0 Ob i 0 . 0 ll3 ( 0 0 Li 3 

ChruMluR 1'19 /l < o. ou~ 0, Olo '0 l"' 

Fluorid!! Mg/l 1 . 30 1. 0 0 1 . 0 u 

Leo;~d l"'l;lll 0 . 01 0 { 0. 0 1 1.1 0. 0 't-1 

Mo.rcury l"'g/l <O.OU02 B.OOD5 ( 0 u 0 u;: 

Nl trate My/1 0. 0 I 0 . 2~U (0 U I U 

Seittr!luR Ai,l /l ( 0. 010 ( i. 010 "· u 1 " 

0 . 
..... ~ ... t:'. M',lil 0 ' 0 03 ( 0 . OUJ <0 Ui.i:. 

End:-1n ugll ( 0 . 1 00 ( i. 1llli " 1 u u 

Llnd:.,ne ug/l < 0 . 1 ou { 0 . 1 u 4.. ( 0 lOU 

Methclyc.hor ugll < 0. 5L6 ..: 0. su 0 ( 0 . :_J u l.i 

Tut.:;;pnene uq.' 1 ( 1 . 00 ( l. 0 {/ ( 1. D U 

2,4-D vgll ( 0 . I 00 I D . 1 0 0 i I. 1 0 u 

2,4,5-TP/SJlvel ug/1 ( 0. 050 { 0. 050 tO. u::..o ) 
li{_,di!.iA ptl/l ( 2. 0 0 (5. Ou (:.,, 00 

Gross Alpho pC1/l (5. 00 <S. Ou {~. ou 

Gr-ass Bod<! pC1/l (4.00 <4. 00 <B. 00 

Cob forA Bo~~ct. co/10Ur~l ( 2.0 0 (4.00 4. 00 

Ch 1 onoe AY /1 140. !50. I 4u. 

Iron Piy/l !. 79 1.20 0 .8dU 

M•ng.11ne:.e 1"1~11 0 .. 023 t.Oio . 0 0 f:j 

Phenols I"Hij/1 ( 0 . 0 04 ( 0. 0" 4 { Q. 0 II~ 

Sodi 111"1 f'l\)/1 8!:1.0 . 88. 0 1 t:IO • 

Sulfete Myfl !90. 200. 70.0 
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All~n Pork Cl.oy I'Hne 

(.round Wotir MonltorlflQ D.otil 

i.l&>ll: 102-V Doom GraDlent 

D.ate Scil'lpled: 08-111-81 

Stanc 6U3.22 

ArsenH <o.oou3 

< 0 . I 00 

Mg/1 ( 0 . 010 

"'9 /1 ( 0. 010 

Fluoride 

Leo a ( 0 ' 050 

Mi>rc:ury Mg/1 (U.OOG2 

< 0, taO 

<0.0003 

<O.tlti 

uQ/1 ( 0 ' 0 (i ~2 

( 0 . 004 

liethuyc:hor ug/1 < 0. 0 I 0 

Tox<ipht:oltt: uy/ 1 ( 0 0 05 

( 0. 181 

< D . 0 0 I 
) 

( 5. 10 

(5. 00 

{ ~ 80 

~. 0 0 

Cl'llor10e 11g/l 130. 

Iron ( 0 . 030 

Mong.;nese < 0 . 0 I D 

Phenol so ~y/1 ( 0 . 005 

I DO. 

Sulfate 120 0. 

Tli'IE> of Elf!·CIJtlon: Db/18/84 1510.0 ~dt t'!u11 
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Allen Park Cl.~ y t'hne 

Ground Water MQnltonng Da 1 d 

Dron~1ng Wd ter .ond W.o ter Qua ll t~ PM'<IIRt:'"l <:'l'l'io 

We 11: I 0:2-D Down CraDler. 1 

D<ite SaMp l&d: fl~-06-82 07-14-62 1 0--.26 -ll~ 

-------------
P<~r.i!Re1er Un.1.1; 
---------
Std!lC Feet 601.77 bOl . 6b ~99. 1:. 

Ar :.en H. Mg/1 ( 0 . 0 I 0 ( 6' 0 u 1 { 0' 0 u 1 

fie~rlllfl My/1 { 0 ' 0411 ( ij ' 0;: 0 ( 0' 1 u 0 

CddfllUI'l Ml,j/1 0 ' Oili:l {0, IHJJ ( u. Old 

Chrrii'IUifl Ag J 1 (0 . 0 GS i.006 . 0 Ub 

Fluonde r;g /1 I . 30 1. 00 I . 0 0 

Leao Plgil 0 . 0 I 0 (0. 0 1 0 ~. 0 1 0 

Mercury Plq/1 (0.0002 ( 0' 0 tl 0 2 ( 0.@ [) 02 

Nur,ne Pi(J/1 { 0 '0 to .270 (! . 0 J 0 

Seler,luR Mg/l ( 0 ' 0 }ij (i Olll (I. Ill u 

S1lver A(J/1 0 ' 0 66 004 0 liU=.! 

E.ndr1n ug il '0' 100 " lll (j "· 1 u ll 

Llnd.one UQ/1 <O . I DO ( 0 . 1 u 0 '0 1UU 

1'\e~hGlychor ug i l ( 0' oso (I. 500 ( 0. ~Oil 

ToJ.>pher1e ug /1 ( 1 . DO {1 ' 0 0 ( l . 0 0 

2,4-D ugil ( 0 ' 1 00 ( 0 .100 {0, 100 

2 1 4~5-H/Sllllex ug/1 a.o:.o <a. 050 ( 0' 0 ':!U 

RildHJFI pLlil <5. 00 {';;, 00 (':I. uu 

Gr 1.1~s rdpn .. pll/1 <5. 00 <5 '0 0 (~. 00 

Gros!i. B~~<1<i pC1/1 (8. ou (4 ou (b' DO 

CollfDrR bact, to/10UMl <2 '0 u (4 . DU "' '20 

Ch len de- I'll,] /1 146' 140' 14ll. 

Iron FHJ/1 0 '530 5. I U 1.~0 

H.lingan~'loe Ag/ J. 0 '023 0. 041 0.010 

Phenol» Mg/l ( 0 ' 0 04 ( i ' OU4 <e.OU4 

Sodl!IFI Rl)ll 9~.0 97.0 2\JU, 

Sulfate AQ /l 910. ~bO. 8 j 0' 

Tu"'e ef E1eCu110n: 06/18/84 1510.C e-d1 M.on 
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Well: 103-D Duwn Gr~dlent 

Unl ts 

Slitlc Fttel 003.:.? 

Arsen1c l'tg/l <O.OOi3 

hit,~iu,.. f"'gil < 0. ICC 

c .. o,l uM ~gil < 0 OH 

{ 0 ' (i 10 

Fluonde l'ly/1 1. 3i 

lead "'9/l ( 0 . 050 

Hercury Mg/l {0.0002 

< 0 . lliD 

(ll.OUOJ 

( 0 . D 1 D 

Endnn ug/1 <O.DG02 

( 0' 004 

Hetho1ychor ug/1 { 0 ' 010 

( 0 . 0 05 

( 0 • 1 00 

{ 0 ' 0 01 

( 5' 10 

Gross Alphs pC1/1 (5.00 

Gross bet.i < ~. DU 

cu/lliQ,d <2.00 

Ch 1 or u!P 2~.0 

Iron { 0 '030 

{ 0 ' 010 

Phenol:i ( 0 ' 005 

b. 09 

46.0 

Tl.l''lii!- tf EJecut10n: Ob/18184 1510.0 e4t M11n 
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W01lL IDJ-·ll Down Gr.adH•r11 

Date S.u"'p 1 eO: 05-0b-82 07-14-Sc 1 u --~1 c.-u.: 

-------------

Par.or•1eter Unu:. 
---------

St.iitlC Fe>>.!t oU3. 65 601 . 2J &OJ. 2o 

Arsr::rnc Mq/1 I 0 ' 001 I 0 , &!l I I 0. 0 ill 

· Es.9tlUI'I Rgfl I 0 . 02U ID . G~u <i .21.JU 

C.~dl'llUM My/1 0 . D 07 o. Dub '"· DU3 

ChrafHUFI Ag/1 0. 020 I 0 , 0 U4 I e . 0 u::i 

fluorlde Ag /l 1 :50 1 ' 0 0 l 'llli 

Le<>~O Pl(j/1 {0.010 { 0 . 0 1 0 < 0. u 10 

Mer(ury PH] I 1 10.0002 IO.OuD2 1o.oouc 

th tr.;, te Mytl I 0 ' 0 1 {i .llJU I 0 . 0 l G 

Selen1~M f'lg/ l < 0 . 010 I 0' 0 l u ' i' 0 1 l) 

S1 her Rg/l 0 ' 0 05 I. £HU 0 ' IJ (j '/ 

Endnn ug/1 (0 ' 1 00 I I ' 1 (I u ( 0' 1 0 0 

Line <One ug/1 ( 0 ' 1 00 '0' 1 0' ( 0' 100 

1'\ethuychor tlg/1 {0.500 ( 0' 50U I 0 . ~uu 

ToJaphene lig/1 I 1 ' 0 0 ( 1 ' 0 0 < 1 . 0 0 

2 1 4-D ug/1 ( 0 ' 1 00 <I . 100 (!, 100 
• 

2 1 4 1 _5-TPISllvex ug/1 \1.050 ( 0' o:.o I 0' 0~11 

R ad 1 ul'l pC1/ 1 <2' 00 \~' uu <5 00 ( 
Gross Alpha pC1/1 <3.00 <tt. 00 (~. "' 
Gross Bet• pC11'l 14.00 (4 '0 0 lb. ou 

Collforl'l 8<11C t . co/1001'11 (2' 0 0 \4, iO "' 1 0 

Chloride Mg /1 130' 14\J . 1 3 0' 

lr on Ply/l l. Do 0, 9UU c.oo 

Menganfii'~e Fig/1 0. 023 1.01~ 0' 0J7 

PhE'fH)L ... I'HJ/l { u ' 004 0' 0 06 ( 0 ' 0 u 4 

SvdiuP'i f"'y/l 8.70 85.0 lbU. 

Sylfate Ag/1 7b0' 790. 840. 

T.1.M gf Euocu11on: 06/18/84 1~10.0 e-dt Mur1 
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Well; 1 04-D Duwn Crod1en t 

P•ra,.,etwr Un11• 

Static F~et bi.l). 81 

Arsen1c 1'11,>11 ( 0' 0003 

Bariul"' 1"1911 '0 ' 1 00 

C01druo~ l'll,jll ( 0 ' 011 

Chr Ol'li u~ l'l.y/1 <0.010 

Fluor1de l'lg/1 1. 31 

Lead l"lyll < 0 . C5U 

Mercury I'I!Jil <0.0002 

Nitr•te ... g/1 < o . 1 a o 

5t<>lenu,., l'lg/1 <0.0003 

SJ.l 11ri!r I'IQ/1 ( u 010 

EndrJ.n ug/1 (0.0002 

L1ndane ug/1 ( 0 . 004 

l'leth>~xychcr ug/1 (0, 010 

Toxaphene ug/1 ( 0 ' 0 05 

2',4-D ug/1 <O ' 110 

2,4 1 5-H'I$J.luei ug/1 ( 0' 0 01 

Radurl'l pl'l/l <5' 00 

Gross Alphc pC1/l (5.00 

Grtss bet• pC1/l (~' 00 

Collftrl'l B•c t. co/1001'11 4.00 

Chlor1de l'lg/1 1 40' 

Iron i'tg/1 ( u' 030 

Mcngane!i~t 1'11;!/1 0. OoO 

Phenols; l'lg/1 < o. eo~ 

Sodlul'l I'IQ/1 100' 

Sulfctte l'lyll 1350. 

T· .. ~· ·• ~ ...... .:un .. ~ .. u0/i8/&<t 15JJ.O edt Mon 
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Yell: 1~4-D [lu.,n Gr.idten t 

D.~te S.a11ph·d: 0~-oo-e.: 07-14-82 tD- 2t,-l:i~' 

Un.1.ts 

St.iit lC Ft<liH biJ4 .32 b9 4 3c eu4. l,_' 

Ars.en l'- l"i';i/1 <o. 0 0 1 ( D . 0 l 0 <D. 0 u 1 

&or iuM My/} ( 0 .04~ 18. o:.: ll ( 9. 1 0 u 

C<!dl'llUI'\ RIJ/1 0. 010 (ij ,()Uj <D. UUJ 

ChroAlUI"' Ag/l i 0 . DC5 i. 01 :~ . 0 lJ 

Floond~ I'IQ/1 1 . 0 D . 90 u 1. 00 

lead . 1"1(,111 ( 0 . 01 0 <&. 01 u 0. Oc U 

f'i!:"rcury My/1 < D . 0 0 ll2 <I 0 u ..' < ~' u 0 u •. 

NltratE> "'Y /l (0 '0 1 {j .23ll 0. 2':.JU 

Selen1uR 1'19/ 1 <0. 010 I. 0 1 0 ( u' ill u 

Sllver R~;;j/l 0. 0 09 i. 004 .()L' 

Endt tn ug/1 ( 0 . 1 Oil ( 0 . 1 0 u <0 10ti 

LincLw~ ug/1 ( 0. 1 00 "· 1 u u ( 9. 1UU 

l'iethoxychur ug/1 ( 0 . 50~ ( 0 .5DO ( 0. 5 00 

Toxaproene ug/ l (J . tii (J . 0 0 ( 1 . 0 0 

2 1 4-D uQ/l < o . 1 on ( 0. 1 0 0 (1. 1 u u 

2 1 4 1 5-TP/Slhex ug/1 <1. 050 (I. 050 'n . o:.o 

RildluR pClll (5. 00 (5. 0 u <5. 00 

Gr-oss Alph01 pC1/l <3. 00 i3. 0() {';; 00 

Grtss ['.eta pC1/l 14. on \4. ou 11 . n 

CollforA B.ac t. u/1 !JU!"il { 2,00 B .00 9. 20 

Chlor lde rtg/1 !50. 160. 140' 

Iron MI,Jil •. 30 9.YO 5".0 

Mang.onese l"iQ/1 0 . 060 0.042 0. 1 0 0 

Phenols; l"'q/1 ( 0 . 0 04 (~ . 0 u .II ( 0. ou 4 

SodlUM PH;J/1 l 00. 88.0 210. 

Sulfate PHJ /l 1200. 1300. 12UO. 

Tll'l~ of EH-c:utlon: 06/18/84 1510.0 t"d1 Mon 
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Attachment l6 

Table 2 

All~n Par~ Cl~y Min~ 

Ground WaT~r Monitor1nq Data 

Well: 2-D Dc..wn Grad1en.t 

* * Well B~ckground SaMpllng D~ta * * 

Date SaMpled: 08-10-81 05-06-82 07-14-82 10-26-82 

Par~Meter Units 

Static Feet bOO.b7 !i99.01 bOO.b8 600.68 

pH1 7.70 6.91 ?.75 8.70 
pH2 7.90 6.95 7.76 8.70 
pHJ 8.00 7.01 7.73 8.70 
pH4 6. 00 7. 09 7.76 8.70 
Nu,._ber of' SeMples 4 4 4 4 
Mean Value 7.90 6.99 7.75 8.70 
V~riance 2.00£-02 6.13£-03 2.DOE--04 G.OOE+OO 

Sp.Cond1 UMhos/c:M 2500. 2~'95. 305·1. 22!"J6. 
Sp. Cond2 uf'\hos/cM 2200. 208:J' 2983. 2244. 
SQ.CondJ_~UMht~/CM Z400. 2187. 2980. 2252, 
Sp.CC!nd4 Uf"'hV~(CM :~2 0 {j ' 2127. 287~J' 2250. 
NuMber of ~aMp 1 es 4 4 4 4 
Me•n Value 2325.0 21?3.5 2973.0 2250.5 
Variance 2.25£+04 8. 31E+C3 5,44E+03 2.50£+01 

TOC1 "g/l 7.70 20.0 3.00 15.0 
TOC2 f"''Q/1 7. 00 20.0 5. 0 0 20.0 
TOC3 "gil 7.70 19.0 5.00 17.0 
TOC4 f"IC) /1 7.60 19.0 5.00 16.0 
NuMber of Saf'\ples 4 4 4 4 
fotean Value 7.50 19.50 ~.50 17.00 
Vilriarjce l.lJE-01 J.33E-01 1. OOE+OO 4.67£+00 

TOX1 f'\g/1 (0.005 0.012 0.029 0.010 
TOX2 "'g/l < 0 . 0 0.5 0.016 0.033 0.017 
TOX3 r~g/l <0.005 0.015 0.046 0. 026 
TOX~ "g!l <0.005 0. 014 0. 027 0.038 
Nul"\ber of' S•l"tples ~ 4 4 4 
Mean Value 0 '005 0.014 0.034 0.023 
Variance O.OOE+OO 2.92E-06 7.29E-05 1.46E-04 

SutotMar)l of 8acli:gr-ound Data 

ParaMeter Mean V.a 1 ue Variance Nul"lber of SaMples 

--------- ---------- -------- -----------------
>H: 7.84 3.98E-01 16 

Sp.Cand: 2430.5 1.15£+05 16 

TOC: 12. 13 •. 33E+01 16 

TOX: 0.019 1 .64[-04 16 

Tif'\e of' Execution: 02/23/83 0730.2 eSl Wed 
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Table 2 (Cont.) 
Allen Park Clay M1ne 

Ground Water Monltorinq D~ta 

Well: 102-D Down GraDient 

• * Well B~ckqround S~Mpllng Data * • 

Date Sa~pled: 08-10-Sl 05-06-82 07-14-82 10-26-82 

Static Feet 603.22 601 . 77 601 . 68 599. 15 

pHI 8.40 7.30 7.20 8.70 

pH2 7.30 7.:?0 8.70 

pH3 7.30 7. 20 8.70 

pH4 7.30 7.30 8.70 

NuMber of S.aP~ple~ 1 4 4 4 

Mean Value 8.40 7.30 7.22 8.70 

Variilince 0.00[+00 6.36E-07 2.50E-03 O.OOE+OO 

Sp.Cand1 UMhos/C/"1 2500' 2993, 25?4. 23~~J. 

Sp.Cond2 Uf"'hos/CM '2997. 2664. 2398. 

Sp.Cond3 uMhos/cf'l 2973. 26:,1 ' 2358. 

Sp.Cond4 UMhoo;/c:M 2940. 2630. 2378. 

NUMber of S.;.Mples 4 4 4 

Mear, Value 250C.O 2975.8 2617.3 2381.5 

Vartar.ce O.OOE+OO 6.78E+02 4.06[+03 3.16f:+02 

TOC1 Mg/1 5.b0 9.00 21. 0 16.0 

TOC2 Rg/1 12. 0 15.0 ~.'4' 0 

TOC3 Mg/! 11 . 0 17.0 23.0 

TOC4 Mg/! 13. 0 19. 0 16.0 

NuMber of S.aMple-s 4 4 4 

Me<Dn Value 5.60 11 . 25 18.00 19.75 

Variance O.OOE+OO 2.92E+OO 6.67E+OO 1.89E+U1 

TO X! Mg/l 0. 0 08 0. 011 0.035 0.015 

TOX2 Mg/) 0. 0 06 0.010 (0.010 

TOX3 Mq/l 0. 006 0.010 0. 016 

TOX4 MQ!l 0.007 0.010 0.013 

NuAber of SeMples I 4 4 4 

Me en Value 0. 0 08 0.008 0.016 0.014 

V.ari.ance o.oOE+OO 5.67E-06 1.56E-04 7.00E-06 

5Uf'lf"\•HY of Background Oat.s 

Paraf"'leter Mean V.alue V.mriance Nuf"!ber of' SaMples 

--------- ---------- -------- -----------------
pH: 7.79 4.94E-01 13 

Sp.Cond: 2646.0 6.29£+04 13 

TOC: 15' 51 2.94[+01 13 

TO<·. O.C12 5.71E-05 13 

TiAe o~ Execution: 02/23/83 0730.2 est Wed 
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Table 2 (Cont.) 

Well: 103-D Dc~n Gradtent 

-• * Well Background s~~pllnq Da1a * * 

Date SaMpled: 08-10-81 05-06-82 07-14-82 10-26-82 

Static Feet 603.52 603.65 601.23 b 01 . 26 

pHl 8.60 7.02 7.70 8.'70 
pH2 7. 09 7.70 8.70 
pH3 7. 11 7.70 8.?0 
pH4 7' 12 7.70 8.70 
Nul"'ber of SaMples 1 4 4 4 
r'\~,an Value 8 .60 7. 09 7.70 8.70 
Vari~nce 0 .OOF.-~00 2.03(-03 0 .OOF•OO o. 01.1~-tOO 
Sp,CCindt uMh o ;./eM 300. 262?. 2441 . 23~i2. 
Sp.Cond2 UMf10S/C1"1 26tH, 2468. 2308. 
Sp.Cond3 Ut"\!"1 0 s/CI'I 258:!, 2450. 2294. 
Sp.Cono4 UMhus/cM 2616. 2438. 2288. 
NuMber of ScMples 1 4 4 4 
He .an Value 300. 0 2606.3 2449.3 2310.~, 
Variance 0. OOHOO 2.96E+02 1.82E+02 8 .36F+02 

l OCt .. g/1 ~.60 4.0G 12.0 26.0 
TOC2 Mg/1 5.00 14.0 :c·1 . o 
TOC3 ,..q/1 6. 0 0 14.0 22. 0 
TOC4 11'\g/1 6. 00 9.00 21 '0 N.uM.ber of SaMples 4 4 4 
f'\EbiO Value 5.60 . ~~ 

..;, .... .J 1 .. J -:.>c:-
'-·~ .J 22. :,u 

Varia.nce O.OOE>OO 9.17E-01 5.58£+00 5 .671:::'+00 
------- --~-- -- ----------- -- --·---TOX1 My./1 U. O:C''T" <O .OU5 0.010 0.01[) 

T0>:2 1'\~j/l < 0 '0 05 0.054 0 . 01 0 
TOX3 flgll <0.005 0. 01 0 0.014 
TOX4 flgll {0.005 0 . 01 0 <0.010 
Nuto~be-r of SaMples 1 4 4 4 
He an Vulue 0.029 0.005 0.021 0 . 0 1 1 
Var i<ince 0 . OOE+OO O.OOE+DO 4.84£-04 4. 0 OF -06 

SUI'\I'IcilrY of Backgr-ound Dat• 

Par-aMeter Mean V.slue Var1.a.nc:e NvMbl?r of SaMple'=' --------- ---------- -------- -----------------
pH: 7.89 4.89E-01 13 

Sp.Cond: 2289.5 3.72t+05 13 

TOC: 12.74 5.78E+01 13 

Tox, 0,014 1.87E~o4 1 3 

TiMe o~ Execution: 02/23/83 0749,7 est Wed 
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Ta!ile 2 (Cont.) 

Allen Park Cloy MJn~ 

Ground Water Mon1tortng D~ta 

Well: 104-D Down Gradient 

Static: Feet 603.81 604.32 604.32 604.12 

pHI 8.00 6.89 7.70 8.30 

pH2 ;, . 9 0 7.68 8.20 

pH3 6.91 7. 68 8.20 

pH4 6.90 7.67 8.20 

NuMber of SaM~les 1 4 4 4 

Mean Value 8.00 6.90 7.68 e.n 
Variance 0. OOt.+OO 6.61£-05 1.58E-04 2.50E-03 

Sp.Cond1 Uf'lho:,/CM. 2550' 1980. 281'7, 2098. 

Sp.Cond2 Uf'\~lUS.fCM 1 tif:.l 0 . 2HR':"J. 2862. 

Sp. CorH13 Uf"'l"lOS.ICM 1980. 28H':J. 2838. 

Sp.Cor.d4 UMhos/CM 1920. 2852. 2871 ' 

NuMber- of SaMples 1 4 4 4 

Me-<i.n Value 2550,0 1960.0 2859.8 2S.S7. 3 

Variance o.oo£+oo S.OOE+02 1.05E<+-03 6.14F.+02 

TOC1 !'lg/l 6.60 7.00 6.00 11 . 0 

TOC2 Mg/J. 1 o . o 12' 0 t:..o 

TOC3 ('"1(;_1/l 8. 00 14.0 10 . 0 

TOC4 f"lq/1 8.00 12.0 12.0 

NuMber of Sef"'ples 1 4 4 4 

Mean Value 6.60 8.25 11 . 0 0 12' 0 0 

Varience O.OOE+oO 1.58E+UO 1.20E+01 4.67[+00 

TDX1 Mg/l {0.005 ( 0' 0 05 0. 01 0 0.024 

TOX2 Mg/1 {0 .005 0.024 0. 018 

TDX3 "'q/l (0.005 0.010 0 . 01 0 

TOX4 Mg/l {0.005 0.048 0.020 

NuMbe-r of SaMples 4 4 4 

~ean Vqlue 0.005 0.005 0. 023 0. 018 

Varia.r.ce O.OOE+OO O.OOE+OO 3.21E-04 3. 47E-05 

SUMR<lf'Y of B~ckground Pat a 

far.aMeter Mean V<ilue Variance NuMber· of SaMplt>s 

--------- ---------- -------- -----------------
pH: 7.63 3.09£-01 13 

Sp.Cond! 2561.4 t.B2F+05 13 

TOC1 10 .12 8.20!::: .. 00 13 

TOXt 0.015 1..55E.-04 13 

TiAE of Execution: 02/23/83 0730.2 est Wed 
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Table 2 (Cont. ) 

Allen Park Clay Mine 

Ground Water Monitoring Data 

Contamination Indicating Parameters 

Well: 5-D Up Gradient 

:S, • 1 ic ht&1 bUS .~9 ~65. j 2 015.45 OU4,0-4 
t,jrii 7 .t..i 7 . .)::. " . 4-l Ui.2 1Jri2 

7 .2!; ·,. ;.o I~ .2 ;.~ri3 ,. ,,:; 7.1:.7 1 u z :.~:H'I 7.32 i'' b~ 1&.2 ii•"i;~:.>r ,; bo1'1u.i.e~ 4 4 4 H1:-&ll v.a:~t-t< - '. "I • .. u 7 '~; 7,;.,:.; iL 2~ V.af';,.t~~IH.Iir G.i:i:-OU 3. 5St:-U4 \ .i5i.-U2 a. o v:: ... v o 
s • . CouCl IH'ItHIIO/ ~fll :~:;c. iU.C. l99U j 7tt;;' ~\.' . C'ill;-.2 Ul"'i1llf./t." 2:i wr. 17lb. ie,;;; . SiJ. C:liii03 OU"'iHn•/:..A 2121' 1?3;,.. t 7;1 Sc . L.unc 4 lti~O;(I~/CI'I :: 1 0 0' 1?~':. a on . itUI'I:JC/ of ~-JIIt+.l.i.~':ll \ 4 4 • iilit411 i.l<iil.l~ l:.:~.o ~!2::. ;_j HSG. 3 1 SG ~. 0 :~lifl..IH:i i. a~:: ... oi t.H'c:,.o::. 9 . .:~: ... 02 t. 19t -~3 
i~S1 Ptyil ~ .iV b. ili.i 2i .u 21 'i roc..:: 1'11:1/l :;, ;o lt: . iJ (C· .I i;;u l'lg/l ' "' ~u 10. u· 9 f:ij '!:.i4 fll<.,oil • . Vil 2G . ' 32' ii fn,.i.Jfi!~· ,; s .. ,OJlc:. • 4 h\.:iltl V.a 1 Vit 9 .a a os.:.~ i? .:.:'..J "' .75 v.,;-;,.•a~c.e a . a~c. ..,...:; a 3. 3ji:-01 ' . zsr: ... uo 9.h3C•iJj 

F 1 ;:l'.o;j ~~~~il iLiiiiO ii.IJ64 ' B21 rc;..~ I'IYi 'l 0. Ui ii i,Qj2 I, ii4 ~ jQ;;3 "4il 0 , DC 9 1. D<''' e. ii25 iGX4 llllf11l u. ons Q, a·-"' 0 . nzz "-k-tl"'ll:::r ,; Sdl''li.l J.eo. 0 4 4 • ~..ill} 1J.11he o. uoa J. 0~7 I . 530 :.;.~~:r·litlltllil 2.9~e-oe 3-.4at:-u4 7 .t.7:.-i:: 

pri: a. 4:> 1.84t.+OV \3 

Su.C~uC; 192~ .• 3, I L E_.,.U4 1:: 

i,Jr,,; ~ 4. cY i. 4:· : ..... ~:. "d 

:ax: ii . ~.::::.. 2. /:.~-~ ... -~:: 
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Da1e S.aApled: 08-10-81 

Units 

Ste11c Feet 

Iron I"HJI 1 

Sulf.ne Rg/1 

Sp. Conauctsnce UMhnfu/cM 

Sp. Conduct•nce uRho~/cR 

Sp, Conductonce uMhos/cM 

pH 

pH 2 

pH 3 

pH 4 

TOC 

TOC 2 

TOC 3 

TQC 4 

CdlC l.UFI 

Sod HIM 

Ag/l 

Mg/1 

Hltrogen-Nitrdte Ag/1 

Nitrogen-Nitrl.le Rg/1 

f'henols Ag/l 

ChroFiiuM 

CadtuuPI Ag/1 

le.ad Mg/1 

6 0 0 '67 

2' 60 

( 0 '030 

150 

1 05G. 

25 00. 

2400. 

2200, 

.220 0. 

7 '70 

8' 00 

7' 90 

B. oo 

7.70 

7' ii 

7. 76 

7 .1>1 

200, 

119' 

100. 

20 0' 

0. 50 0 

( 0' 1 00 

0.002 

0 ' 008 

( 0 '0 1 i 

0 '241 

( 0 '050 

Tl!'li? of EJtecution: 06/19/84 1041.3 td't Tue 

Attachment l6 
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Alll?n Park Cla ~ l'h n~ 

CrovnO: W.ot~r t10nltonng Dati 

Addi tiDnal W.o tet Qual1ty Pctr'iill'lel~r~~ 

Well: 2-D Dolojn Grida~nt 

D•te s .. ,P 1 i>d: o~-oo-s2 07-14-B;; l U-2o-t!,' 

-------------
Par.ol'l~ter Un1ts. 

---------
St G11C: Fetn 599.01 bC 0 . b8 bOll. bi:J 

COD l'lg/1 

Iron 1'\g/1 5. 10 0. 84 u 0 . 4:Jll 

Ch 1 ond~ l'lg/ 1 150. 170. 170. 

Su 1 f.n e t"'y/1 1 0~0. 1000. bbU. 

Sp. Cond11c: t.inc:e \IMtluafCM 2295. 3054. 22~6. 

Sp. Conduct.wce Ul'ltH;I •. 1[1"1 2085. 2983' 2~44. 

Sp. Conduc:t•nc.lil uMhos./c.l'l 2187. 2980. 2~~:: 

Sp Conouc:t•nc.a IIMhoslt:l'l ~127. 2875. 2~::..u. 

pr< 6. 91· 7. 75 & 70 

pH 2 0.95 7. 76 8 /0 

pH 3 7.01 7 .73 B 70 

pH 4 7. 09 7.70 6.70 

TOC 1'1\f/l 20. G 3. 00 15. D 

TOC 2 ~qll 20 .I 5. ou 20' 0 

TCC 3 l"'o'JI• l 1 9. ~ .. u~ i; . li 

TOC 4 f"'g/1 19. 0 5. 00 16. 0 

Cilciu, Mg/1 

Sodiur'l ftQ/1 120. 11 0 • 240. 

M.ogneslUI'I l'lg/1 

B1carbon•te Mg/1 

Al'll'lonia-Nltrogen rtg/1 

N1trogen-N1trate "g/1 ( 0.010 0.010 (0.010 

th t r- ogen-Ni trite 1'\g/l 

Phenols l'lg/1 0 . 004 <B. 004 (i. 004 

Chrol'liu" l'lg/1 0 . 050 I. 01 0 I. 016 

Ctidl'liUI"l ""g/1 0' 023 •. 006 ( 0 . 0 03 

Lead M9/l 0. 093 I. O:JO <O .010 

~•p th•lene 1"\Q./1 

Tll'\e of EJeC\Itlon: 06/19/84 lt40,3 edt Tue 
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(.;round W • .n!i!r Murntur .ng De t" 

Well; 2-D Down Grad::.ent 

Stanc bOO 74 600.67 

COD !"UJ!l 11 0. 

Iron Rg/l 

1 '1 u. 

Sulf.Otii> 111g/l l.?J IJ. 

Sp. Cond~ct.once uMhoslcM 270 u' 

Sp. CunducTanc~ u~ho~itM 2600. 

Sp. Concuctence uMh021tM 2cO 0 . 

5p. Condutlance u~hos/cM 2b00. 

pH 7. 40 

7. 40 

pH 3 7.50 

pH 4 7.oo 

TOC f'lgll 31. 0 

TOC 2 14. 

10C. 3 M;J/l 

TOC 4 Mg/1 32.0 

340. 

t 20. 

Mg/1 23(), 

Blt<~rbona1e 350' 

1. 1 0 

0. 0 4 0 

(6.020 

Phenols Mg/1 

ChroP'IlUI'l FIQ/1 { 0. 020 

Lead 0 . 440 

Nspthalene 

hRt:t of Ex.ecvt1on: tl6/19/84 1140.3 ad1 ltlt> -228-



04-1?-84 

Uf\JI'oo 

SlitlC Fli'd 5dO.V7 

CQ[, ,.~11 111 

Iron "'9/1 3,11 

ChhrHI• ,..~; 1 17U, 

Sulfol11t "Q .'1 20GO. 

Sp, Cor.duct.tnce \ll'lhoo;./c,.. 2bOO, 

Sp, Con011Cl.tnct ul"\no~IL"~ 

Sp Co.nJ11c t.t,,c• 1.11"\no•lu• 

Sp Con\Jut l<~n• e ul"'r, 1\./ .. "' 

pH 7,LO 

~H 2 

•" 3 

pH .t 

TOC \ "Q-'1 111 

TOC 2 1'\~/l< 

TOC 0 <"'9/ 1-

TOC • "9 / 1 

CelClu~ IP'JQ/1 210, 

Sodo"" "9/l 11 u, 

1'\agne>Jlul'\ "'~/ 1 150 

BH.ort.on•te ftQ/l 32ll. 

I t3C 

<1.020 

N1.tr1yen-N1 tr 1 t\t f"y/1 I,02U 

Pl\en'h "911 

Chrtl"'lUf'l AQ/l ( 0 . 12U 

Cedruvr~ "9/l 

Lud "~I l 

No~opthoihtne 1'\Q/l 
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Well; 5-D Up Gr~d1er1t 

Omte SmApled: 08-10-01 

Un11., 

COD MQil 

Sulf<>te Rgll 

Sp Condoct~nce uMho~/cA 

Sp Conductance uAho~/cM 

pn 

pH 2 

pH 3 

pH 4 

TOC 

TOC 2 

1oc 3 

TDC 4 

C.iilClU/'1 

SodlYM 

Nltrogen-Nltrete Agll 

Nltrogen-NltrJte RQ/1 

Phenols 

CadRlUI'i l'liJ /1 

Lead 

N,;;pthelenl:! Agll 

6iJ5 99 

3 BO 

\ 0. 03ii 

126. 

24[), 

1550. 

9.;0 

9. 00 

1 0. I 

1 00. 

160. 

675. 

0' 300 

( 0. 0 02 

<0.100 

0' 021 

( 0 ' 010 

{ 0. 020 

0' 050 
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Allen P.irk Clcy /'hne 

Wlill1 5-D Up Cr-.itdlen1 

D.nw So~l'lpl~td: 05-06-8~ 07-14-82 lli -2b-8.:~ 

P<~r.t.l'leter 

Sutic. b05. 12 b05. 45 604.84 

COD 

Iron ~g/l 1. 70 1. 20 o.sao 

Chloride l'lg/1 140. I SO. l4U. 

190. 200. 7u.o 

Sp. Conductcnce Ul'lhos/c" 2100. 1990. 178~. 

Sp. Conducto~nce ul'lhos/cl'l 2109. 1918. 180 0. 

Sp. Conduttilnce UMhosltl'l 2121 . 1939. 1791. 

Sp. Cond1.1c: t•nce l.ll"'hosltt'l 21 0 0 . 1954' 1860. 

pH 7.32 7. 44 10' 2 

pH 2 7.28 7' 50 10.2 

pH 3 7. 31 7.67 10. 2· 

pH 4 7.32 7' 60 I 0. 2 

TOC b. Oi 21. 0 21. 0 

TOC 2 l"'gll 5' 00 18.0 20.0 

TO: 3 My.'l 13 . ~- . 0 u 

TOC 4 • . 00 20.0 33.0 

l'lg.il 

85. I SB.O 180. 

A.I'I,Onli-Nltrogen ~g/1 

I. 0 1 0 g. 250 ( 0 • 0 1 0 

Nitrogen-Nitrih~ Mg/1 

Phenols l'lg/1 <0.004 <I . 0 0 4 <I. 004 

( 0: 005 1.016 0. 0 1 9 

l'lg/l 0 . 0 Oi. <a. o OJ (0. 003 

l"!q/1 0. 019 ( 0 . 01 0 .091 

T1"w of Execu11on: 06/19/84 1040.3 edt Tu~ 
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~ell1 5-D Up Grad1ent 

Dei! te SaMpled: 04-2b-B3 08-24-53 

Un~< s 

Stat1c Felilt 60 4. 24 005.44 

27.0 

l. 70 

1 0~. 

~p. Conduct~nce UMhosicR 1600. 

Sp. Conductance uMhosicM 1600 ' 

Sp. Conductance uMhos/cM 160 iJ . 

160D . 

pH 8' 80 

pH 2 8. DO 

pH 3 8. Qij 

pH 4 6' 00 

TOC 7 .ll u 

TOC 2 11. 0 

MY.' l 

TOC 4 8.00 

CalciuR Mg/1 

Soo l uf'l 110' 

McogneSlUf't 

blcarbonilte 600. 

0 '830 

G. 020 

hiltrogen-Nltrlte Mg/1 (0.020 

Phenols 

ChroMiuA ( 0. 020 

Lead Rg/1 0 '1 00 

Napthalerts MQ/1 

hAe of Ex~cunon: 06/19/84 ll40 3 ~dt Tufi' 
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Sr•t1c r~ttl ~ooJ !3 

{ 4. u 

0.111 

150. 

Sp. CooduCTdnce v~ho~IL~ 170 0 

pk 2 

pH 3 

pH 4 

TOC 1"\lf/l 3 II 

TOC :2 

roc. 3 

TOC 4 

"y/1 11.1 

I II . 

.... /! 101. 

4:.0. 

I bOO 

Nltroqen-Nttrate ftg/l (8.020 

·:O. G20 

"'l/1 

"'JII ( 0 . l11 

)lM of Eucollie~o: IIC/15/84 1933.0 1tdt f1·1 
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All~n Park Clay M1n~ 

Add11ional iddter Qualny FuraReter:. 

Date SolRpl!:!a: 08-10-81 

Un1-ts 

St anc: Fet't 5':' l . i 1 

COil Mg/1 1. 90 

!ron f'lg/1 0 . OJO 

~ Ch l o; 1d~ Ai,j/l 150. 

S11ifate Rg/1 l JOG. 

Sp. Conductance UMhOs/c:A 2250. 

Sp. Conduct.wce uMhos/o'\ 

Sp. Conductance IJMhos/CM 

Sp. C.oneluctance LIMhos./C/'1 

pH 10.0 

pH 2 

pH 3 

pH 4 

TOC P'lg/1 7. 00 

TOC 2 1'\g/l 

T :::,~ ' n~/1 

TOC • MQ/l 

Calciul"t f'l.g/1 370. 

So diu"' MQ/1 120. 

HdgflE'SlUI'I Rg/1 24.8 

Ba:aroon.ote Aqil o.oooo 

AFIROnlG-Nltroqen Ag/1 0.750 

N!troqen-hltrate ng/1 0 . 1 0 0 

N11rogen-N11r1te Rg/1 D. 0 02 

Phe-nols Mg /1 0' 023 

ChtOI'IlUA Fag I 1 0. 011 

C.adi'HIH'I. Rg/l 0' 026 

l...e~d Mij/l 0 . 050 

Ndpthalene ~<~gil 

hl'le sf Ex~c.uilon: 06/19/84 1040.3 f'dt Tue 
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Allen P•r k Clay l'hne 

Ground Water Horatoring Data 

Addi t10n.al Water Quall ty P.ar.OI'II:'I~r·s. 

Well: " 7-D Do~o~n Grid lent 

D•te Soil'lpled: 05-06-62 07-H-82 1 i-·26~B2 
------------

Paral"'eter Un1ts 
--~------

Statlc Feet 58'?'. bO 582. Db 58b. 3~ 

COD J"'g/1 . 200' lbO. 26U . 

Iron I'IQ!l 3.30 20.{) 3. 40 

Chlaride I'IQ /1 16~. 140. 

Sulfate l"'g/1 s:;o. 1000. StJ iJ . 

Sp. Conductance Ul"'hos/cro~ 1800. 2o6~. 24J.::.. 

Sp. Conductance Uf'\11 OSICI'I 

Sp. Conductance U."''tlo;./cl'l 

~p. Conduct,wce UMhOS/Ct'! 

pH 9.60 1" I 10.0 

pH 2 

oH 3 

pH 4 

roc l"'r;J/1 85. I 31. 0 49. D 

TOC 2 Ag/1 

roc 3 1'\Q/l 

TOC 4 l'llg/1 

C.alciu" 1'\g/l 271. 

Sodlul"' l"'Q/l 260' 

l'lagneSlul'l l'l(jfl 46. i 

Bic,;,rbonite l'lg/l 3\<.i 

AMI'Ionia-Nltrogen Rg/1 O.b30 

Nltrogen-Nltrate 1'11;111 0.080 

Nitrogen-Nl1rlte l'lg/l O.D2U 

Phenoli Ml;j/1 

Chro,..ll.lft I'IQ/1 0. 020 

Cad""1 LH"' fllfij/l 

Lead MOll 0. 440 

Noiipthalenlf I'IQ/1 

Ti~~ of Exec1.1tion: 06/19/84 1140.3 edt Tu~ 
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Allen Park Clay M~ne 

Ground Water Mon1toring Data 

D.lte S<tRpled: 08-24-83 

Unlts 

592.05 

160, 

lr on Mgll I 4. 6 

Chlonde RQ/1 180. 

Svlfate Rgll 1166. 

2200. 

Sp. ConOuct.anc~ uMhosiLR 220 0. 

2200. 

2200. 

pH 1 0 . 6 

ph 2 10.8 

pH 3 10.8 

pH 4 16.8 

TOC 49.0 

TOC 2 28. 

TUC 3 11\j.' l 

TOC 4 

Calciul'l 450. 

Mg/1 150. 

H.agneSlUM 18' 0 

40.6 

0.940 

0.040 

< o. o~r 

Phenols 

Chr Ofll ut'! Fli:J /1 < 0 ' 020 

Lead I . 00 

Nspthalene Ag/1 

llMe of Executun: 06/19/84 1140.3 edt Tue 
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St•t H Fae1 SY2.14 

COD ,..~11 130' 

lrtn M~tl 0 '530 

Chlond~· li'gil leD. 

Sulfitr Ay/} 2:.oo. 

Sp Condnt.anc~ ul'tho:./c,., 2400' 

Sp, Conduc l•nce- Ul"ltiO~/.:'t 

Sp, Conavc t•nci' ul"'hoa/c"" 

Sp, Conduc t .. nc• u 1'111~,. / t,., 

pH 9.lfU 

.. ,.. :; 

pH l 

pH ~ 

TO[ "'q-'1 35.0 

TOC 2 RQ/1 

TOC 3 "q/1 

roc 4 l'lg/l 

Ci lc Hll'l ""'ll 280. 

Sed lUI'\ "9'1 111' 

M.a~ne:.1w"' AQI l 1 5, I 

&1Cirbon.tti! Ayfl 8, 0 0 0 0 

~"onu-H1 troQrtr. l"''fll I, 900 

Hltrog~n~ttrate 
""' 1 

<t.o~o 

H1troq~n-H1tr1ta 1'19/l t.0211 

Ph•noh flf:jil 

Chrtl"'lul'l "'il I l ( 0 '121 

C.idl"!lU" ~tg/1 

ll'id "911 

Napthil.-ne "911 

-237-
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Grou11d Water Mon1tOr1ng Data 

Dote SaRpled: 08-10-81 

-------------
ParM'Ifi.'tl:'r Un1ts 
---------

Stot1c Ft'et 601.81 

CilD f'IQ/1 7. 00 

Iron ,.,g/1 0. 24U 

Ch 1 Crldl:' Rg/l 150. 

Sulf.ite Rij/l 2160' 

Sp. Conductance Ul"'h o~ICM 3000. 

Sp. Conduc:t.ance UMhO!ii/CI'\ 

Sp. Conductance YRhomh:l'l 

Sp. Conductenc.e UMhoS/CI'I 

pH 7.80 

pH 2 

pH 3 

pH ' 
TDC MQI 1 7.10 

TOC 2 AQ /1 

foe 3 f'li,jll 

TOC 4 l'!lg/1 

Cslcli.IM l"'g/1 370. 

SodltH" MQfl 90. I 

MagneSUH'I FHjj/1 200. 

Blorbonol! t~ Ay/1 'J 'J"' ...... ..;. 

AMMOn la-th tr ogen Ag/l 0. 5flU 

~itrogen-Nltrate l"'i.Jil ( 0. 1 0 0 

N1trog~n-N1trite AQ/1 0' 0 02 

Phenols l'lg/1 0 . 009 

Chi"OMlUM Mg/! 0. 019 

C<idMi Uf'l l"'t;l /1 0. 020 

Lead Mi,;/l (l ' 056 

N<ipthalene Rg/l 

hf'l& of EliH.uUon: Ob/!9/84 1&40.3 et:ll Tutii> -238-



Alhm P•r•k Cl•y l'hne 

Ground Wo~ ter Hon1toring 0dt.o 

Add1t1ona1 W• t E"r Qu.:~lity Piral'letE"rs 

Well; 10-D Do10n Grdd1ent · 

Date Sal"'phd: 05-06-82 07-14-82 l U-26-8:·; 

-------------
Par<ll'!@'lPI"" Unir"E: 
---------
StoitlC Feet bO 1 . 28 sae. o3 59b' 63 

COD 1'1~/1 140. 300. 230' 

Iron MQ/1 4. 30 B. 52U 5 YO 

Chlonde "'Y/1 160. 140. 

Sulfate ... gil 1800. 1900. 160 u. 

Sp. Conducunce Ul'lh05/CI'I 3240' 1238. 289u. 

Sp, ConductiOCIIi Uf'tho,/Ciot 

Sp. Conduct.Jnc:e ul'lhos/cl'l 

Sp. Conductance Ul"'hc~/c,., 

pH 7' 20 7. 94 9. 10 

pH 2 

pH 3 

pH • 
TDC 1 I'IQ/1 27 .I b8 0 21 .n 

TOC 2 ,..q/1 

T-JC 3 n>j/l 

TOC 4 "9 /1 

Calciul'l I'IQ/1 290. 

Sodiul'l "'9/1 .?1 0. 

M.agnesiul'l "91 1 220. 

f!lcarbo.n•te j-tg/1 200' 

Al'lf'lonii-Nltrogen l'tg/1 O.S.:.il 

N1tragen-N1trate I"'Q/1 0 .841! 

Nit~ogen-Nltrite I"Qil I. DIU 

Phenols I"'Q/1 

Chrof'llUI"' I'IQ/1 0 . 0 1 i 

Cidl'tl Ul"' i'tg/1 

lead I"'Q/1 0' 0~1.1 

Napth.alene I'IQ/1 

Tll'li! ef Etecut10n: Ob/19/84 114 0 .3 odt Tuo 
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Well: 10-P Down Gr.lldli.?nt 

D.ne SeAphU: 04-20-83 08-24-83 

Fee~ ~YB. 45 

COD RQII 

Chlanae Agll 

Sulfate Ag/l 

Sp. Canductance uRiloS/Cf'l 

pH 

pM 2 

pH 3 

pH 4 

TOC "9/l 

TOC 2 

TOL 3 

TOC 4 

Sodiul"il 

B1carbon.sr"" 

Phenals 

Chi"Of'HU/'1 

hl'le of E~ecut10n: Gb/19/84 114fi.3 edt Tue 
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n.u S•~pled 04-17-d4 
-------------

Par~l"'elii'r Un 1 t~ 
---------
SHt H F~tet ~'TS. 92 

COD fllg/1 190. 

Ir or, 1"19/ l 27.0 

Chlo:-11lw fllfJ!l 156 

Su If • te flll)ll :?bOG 

Sp. Con!l11t to~ncw unht~olt.l'l 240 0. 

Sp C_ondyCtciinC• ~~~~~~~/("' 

Sp. Conoluc t.r.,,c • IH~n~,:'ll"' 

Sp. Condvc.t~nct> II I'll, OlofLI'I 

PH 7.40 

pJ-:? 

pH l 

pH 4 

TOC 1"1~/l 19.0 

TOC 2 I'IQ/l 

ru:: 3 .. .,Jl 

TOC 4 ,..n 

Cilciul'l "~ /1 181. 

Sodlul'l "''111 12i. 

M<iiQnt>illll"' fiiQ!l 151. 

fllcarbonHe l'lg/1 2o0. 

Al"'l'ltn u-th treger, I'IQ/1 8.8~11 

N1trog~n-N1trate "'9 J 1 8.028 

W1troqen-N1tr1te ng I 1 I. 030 

fh•nch. Ag/} 

C:hrtl'\i ""' RQ /1 ( 0 . 121 

Cadl'lul'l. 1'\Q/l 

l1tad l'lg/l 

Ni11plhil•ne fllgll 

-241-
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W~ll: 101-D Duwn Gr<idl~nt 

D.:~te Sa.Apleo: 08-16-81 

-------------
PorGPU?ter Un lt s 
---------

s~atl.c fo?.:t 6U 1, 21 

COD Mqil 1 '66 

Iron MQil 0 ' 036 

ChlorlOE' Ay/l 135. 

Sulf.ate My/1 1250. 

Sp. Conduct Olnt e \lf'litiOl>/ C. A 24 0 0. 

Sp. Cund~c tenor l.lf'lihlli/(1'1 

Sp. Conductance IH'IhC!s/tl'l 

Sp. Concll.lt t<~nce uRhos/Cf'! 

pH 7' 1 6 

pH 2 

pH 3 

pH 4 

TDC I"'Q/1 11. 6 

TDC 2 AQ/l 

TOC ' 
., n.,:. 

TOC 4 A9fl 

CaltlYFI "Y /1 196. 

SodlUM l'ly/l 120. 

1'\a;Jneslut'l l"'i;i/1 146. 

tn.carllon.;te Rg/l 

AAMOnla-Nltrag~n AQ/1 0. 50Q 

Nitrogen-N!trillte Ag/l < 6' 1 00 

Nltrogen-Nltrite AQ/1 n ' 0 04 

Phenols AQ/} 

ChroRiuR Ag/1 0 '011 

C.o.d!'il iu-. Rg/l 

Lead Mg/l 0 ' 056 

Napthdlene Ag/1 

Tl.I'IS of Execu-non: 06/19/84 10Hl.3 i?dt Tue -242-





W&ll: 101-D Down Gradu~n1 

Date SsApl~c: 05-0o-82 07-14-82 10·-26-H.:) 

St~tlC 597.89 597.81 599. "/7 

COD Ry/l 200. 210. 

Ir (<n 2. 20 0 '940 3 bU 

Chlond.: 150. l 4 0 . 

Sulfste 1"1\j/l 1 0 0 0. 1 0 0 0 . 9bi.J' 

S!J. Conduct,wce UMhosJc.M 2802. 221i7. 2..'l.l4' 

Sp. Conduct.JnC.i! Ul"'ho'Oo/CI'\ 

Sp. Conductanc~:t URhoslcM 

ph 7. 1 0 &.oU 

pH 2 

pH 3 

pH 4 

TOC MQ/l bO. 0 44. 0 43. 0 

TOC 2 

TOC 3 I'll,..' l • 
TOC < Ag/1 

CalcluM 180. 

Sod 1 uR 241l. 

liagneslul'l Ag I 1 160. 

130' 

0. !IOU 

Nltrogen-Nltrete Rg/l 0.970 

( 0. 01 0 

Phenol» 

0 . 010 

C.i!df'llUf'l Ag/1 

lead 0. 11 0 

Tli'~E' of Execunon: 06/19'/B<i 1&40.3 edt 1ul<' -243-



Unus 

S<at1c: Feet OU 0. 2c 

COD l"'ljl/1 90 '0 

Ir-on ,..g/1 17 .I 

Ch l unoe 1'19 /1 2UO. 

Su lf .il te I'IQ/1 1360. 

Sp. CiinOuCt.HlCi' lii'II<OS/t.l'l 220 0. 

Sp. Conduct ,u1c. e IH"'hll!>ICI'I 2200. 

Sp, CDnduet,wc.~t Ul'lhO";io/cl'l 22UO. 

Sp. CDOdt.IC f.ilfltit Ul'lh ll'lio/( 1'1 Z:200. 

pH 7.70 

pH 2 7.70 

pH 3 7.70 

pH 4 7.70 

TOC P'lg/1 17 .I 

TOC 2 f"'g:/1 8. 0 0 

TLJC 3 I"'Q/l 22.0 

TOC 4 ~g:/1 17 .I 

Colclul'l P'lg/1 190. 

Sodlul'l l'tQil 150. 

MaqneSlUI'I l'lg/1 

filC,ii''bOfl.ilte l'lg/1 170. 

A1'11'10fll.i1-Nltrog~n "9 /l 0. b 10 

Nltrogen-Nlfr.ilte l'lg/1 0. 21 D 

N1trogen-N1trite l'lg/1 ( 0. 02U 

Phenols l'lg/1 

ChroP~illl'l l'tg/1 

C.ildf'HLII'I 1'1911 

Le.ad l'tg/1 ( 0. 050 

N.ilpth.aleoe l'lg/1 

Tl"e ot Execunon: 06/19/94 1040.3 edt T.e 
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"• ,, SeP~p l~d 04-l7pt:l4 
~-~---P--D•--

Poif,)f'IIP~Ii'f Llnlllo --- .. -----
5H1H Feet ~'15 '92 

COv Fig/! 190 

lr Gr. FIQ/J 2'1. 0 

Chllna" f'll;jlll 1 ~~ 

- S~t~Ht~te FHJ /J 2b0~ 

Sp Con cue t.»nc~r ll~ht.lll'l 2400 

Sp C.ond~o~c tan co 11 "r. o-... /1 "' 

s. CIHi.:li.IC lot!.( lit Y IO!r-L t :> -'t 1'1 

Sp C:onOb( t.U•ce Vf"'t, 01.-/ L 1'1 

•• 7.40 ) 
I 

..- 2 

pH l 

pH • 
. TOC 1'1~/l t•.o 

TO~ 2 jill~ I l 

ru;: l A\t/J 

TOC • "'ill 

Celo~.~A Fils /l 1 ill. 

SDda"'- Afi/l 1 2~. 

f'l.mgnt-il~o>R AQ/l 151. 

PHi!~ bene Hi RQ/ l 2eD. 

AAFier.u-&h lrege-n AQ/1 a. e:;..~ 

Nltreg~n~<1rate Ag/l 8.62§ 

N1treg•~-tllltr11e "9 I l •. 03; 

Ph•n ol s AQ/l 

ChroAltiA "'I I I <I . 821 

Ci!dAl to! A AQ/1 

l..tted Figll 

illopthalene "'9/l 

-245-



GrouniJ iola11tr Hon1tor·1n1J D.aH 

W~ll; 102-D Duwn Gr<iDll:.•nt 

Pt~H~ S.tt'lp led: 08-10-81 
-------------

Par.ar'leter Un:~.t s 
---------

St • tic Fe~1 bU3.22 

COD "'9/l 0 600 

Iron /'IQ/1 ( 0 . 030 

Chlor1de I'IQil 130. 

Sulf.ate l'llJ I 1 1201l' 

Sp. Conduc tanc..e UMhai/CM 2500. 

Sp. Cnnduc. tince ~,~,.,ho'::ii/Cl'l 24oo. 

Sp. Conduc t•nce U/'lhoi/CM 230 0' 

Sp. Conduu.ance ·ur~;hos/cn 2300. 

pH 6.40 

pH 2 B. 1 0 . 
pH 3 B. 10 

pH • B, 10 

TDC l'lgll 5.60 

TOC 2 "'911 6. DO 

TIJC l 1"1~:1 S.6U 

TOC ' "'9/l 6.1>8 

Colc:iun l'lg/1 1 60. 

Sod1un 1'11}11 1 Di. 

H.sgneslul'l l'lg/1 210' 

B1carbonate l'lg/1 

AMnonl~-Nltrogen l"g/1 D, 500 

Nltrogen-Nltr•te 1'\Q/l ( 0. 1 00 

Nltrogen-Nitrite l'lg/1 0.002 

Phenols Mg/l 0' 005 

Chr ot'U IJ/'1 I"'Qil ( 0 . Dli 

Cddl'llUI'\ l"'g/1 ( 0 '0 1 i 

Lead t'lg!l ( 0 '050 

Nt~pth.ilene ro~g/l 

T:;.l'le of Euconon: 06/19/84 1B4&. 3 e-dt Tue -246-



Add11ional Yater Quallty P.-raR€-tE'rs 

Un1t2 

StatlC 

COD 

Iron Mtjll 

Sp. ConO~ctance UMho~/cM 

Sp. Conductance uMhosicR 

pH 

pH 2 

pH 3 

prl 4 

TOC 1 

TOC 2 

TOC 3 

TOC 4 

Calc lOR 

SodluM Mgll 

Nitro~en-Nltrite Ag/1 

Phenoi.s 

Mg/1 

Lead 

60 l '77 

0 . 530 

140' 

91 0. 

2993' 

2973' 

2940' 

7.30 

7.30 

7.30 

7 .3u 

9. 0 B 

12. 

11 . 0 

13' 0 

9:..@ 

<1.010 

(0.0&4 

( 0' 1}()5 

0 , 0 OB 

. 0 ' 01 0 

bB 1. btl 

5.1 0 

140. 

2664. 

2651. 

26 Jt. 

7.20 

7.20 

7. 20 

7.30 

21.0 

15.0 

19. 

17' 0 

97.0 

9. 270 

II . 0 0 4 

B, 0 0 6 

II, 00 3 

{ 0 ' 01 0 

~99. 1 ~ 

1 .. ~u 

14 u . 

B1 n. 

2JY2. 

2J'tt.l. 

2J~b. 

2.".'.78. 

a. 7ii 

8.70 

6.70 

8.70 

lo 

24. 

16.0 

2l.Jil. 

( 0' 010 

0. 0 u tJ 

(I. 6U~ 

II . 0 1 0 

TlMe ef EJ.ecutlon: 06/19/84 1040.3 ed"t Tue -247-



Allen P11rk Cl~y Mine 

Cr o und lol .. tttr MunltllrinQ Do~t.l 

HOd! llOiiil Ill• t t!r Qu,dlty P~r.Hn!tet-~ 

loti?ll : 1U2-D Down GraDuwt 

Di{ k! Sal'lp l ~0 < D4-2b-63 08-24-\:13 
-------------

Paral'leter Uo.i.1 s 
---------

St.il1lC Fe~t 002..-41 b01. BY 

COD ~Q/1 74. 

I.- on "911 1;. 

Crllonde r~y /1 1'1 0 ' 

S11lf.He "'y/1 121ll' 

Sp. Con due to~nc~ wl'lho:./c" 25011. 

Sp. ConducHnce \il'lt1os-/c1"1 2500. 

Sp. Conduct•nce lll"'t-oos/cl"' 2500' 

Sp .. Condl.!cT•nce ul"'has/c,., 240 0 ' 

pH 7. 7U 

pH 2 7.60 

pH 3 7. bD 

pH 4 7' 70 

roc 1 ,..g/1 17. 0 

roc 2 "911 16' 0 

ru: ' r~y.- l ll.ll -
roc 4 I'IQ/l 9.00 

C.il c l U/'1 r~q/1 1 toO • 

SodiUI'I I'IQ/1 t::u. 

1'\<igrH~~l\11'1 I"'Q/ 1 33(!. 

!11carbon~te 1'1Qil 390. 

Al'll'lonlo-Nlrrogen ~~tg/1 0. 940 

Nltrogen-Hltrate I'IQ/1 0. 030 

Nitrogen-Nitrite rtg/1 { 0. 020 

Phenols ,.,Q/1 

ChrOI'Illll"' l'lg /l { 0' 020 

Cidl'li Ul'l l'ly/1 

Lead I'IQ/1 (0.050 

N~p thi lent' 1'191 1 

Ti"'" of EJi'CI.ItiOn: Ot:./19184 1041.3 edt ho -248-



St<l1H F &~:1 bU 1 .49 

COD ~lllil 23.0 

l ron ~9/l 7.10 

Ctl hr 1Uf!:" Ay /1 3>.1 

SwH<lti:< "'I I ;?SU 

Sp. CondbiClolnce lf~h;i/c..PI 2~00. ? 
5p Cono~.~ct.onc.e Ul"'l': o i> I 0'1 

Sp Ct~nc~c lane e URiiO\o/U'I 

So (or,d~o~L td!'IC..~ II l"ti. G ~/ l R 

'" 7.20 

pk 2 

'" 3 

ph • 
TGC 1 AQ/ l 3.10 

TO: 2 1'1~/l 

TOC 3 AQ/l. 

TOC • RQ/1 

C•lc ilH" ""9 i l 171. 

SoCuJA pjg/l 95 .• 

1'\.a.gr•eSlUA ~/l 218. 

EllC.al'bflf\<lliH! Agfl 450. 

AAAor.lG-Nltl'sgen I'Ui)/1 1.19 

Nl~rogen-~Jtrste PlQ I l <O . 020 

Nl troge,1-ftl tr i. te PIQ/1 <1. 02fi 

Phanolt. AQ /} 

ChraAlYA 1"19 !l 0. 211 

C.mdi'U\IA t!"IQ/1 

Lesd "'l I 1 

Neph.;litne P~g/l 

-249-



Well': 103-D 0Dwn Gr•dlent 

P,H'iiMeter UnJ.ts 

St.ot lC Feet 603,52 

COD f'lg/l l. bO 

Ir11n f'l9/l < 0 . C30 

Chl11r1de l"'g/1 2':1. 0 

Suif4te AQ/1 46.0 

Sp, Conductoince Ul"'hO!i/(1"1 300' 

Sp. Conduct•nce Ul"'hos./c" 300. 

Sp. Conductance Ul'lhos/c, 3UO. 

Sp. Conduct•nce Ul'lhiiSICI"' 300. 

pH B.60 

pH 2 B.30 

pH 3 e.•o 

pH 4 B, 50 

TOC Ag/1 5:68 

TOC 2 !i'!g/1 6. 00 

TOl· 3 • M~/l 

TOC 4 !i'!~ll 6.1>1 

c.dciu" l"'g/1 37.0 

Sod1 Ul'l !"'(j/l 6' 00 

l'l<~gnE'SlUM l"'g/ 1 6.2i 

Blc.orbon.Ate I"'Y /1 

AMMOOloi-Nltrogen '"'JI 1 0 '400 

N1trogen-H1trate 1"1~/l ( 0 ' 1 0 0 

Nltroger.-Hltrite l'lg/1 (0,002 

Phenols 1'\g/1 < o . o e~ 

Chrol"'illl"' l"'g /1 ( 0 . 010 

Coidf'llliJI'I t'lg/l ( 0. 010 

Le.ad t'IIJ!l ( 0 '050 

Noipth•lene I"'Q/1 

T1~ of Eiecutlon: 06/19/94 tn4U.3 edt h~ 
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Allen P~rk Clay Mine 

W~ll: 103-D Down Gr.,dl<:>nt 

D.ote S.i!Fipled: 05-06-82 07-14-82 10-26-ii2 

Un1ts 

Stoitic Ft:et b03.65 bOl. 2.:5 601. 2o 

COD 

Iron Mg/1 1. on i '9Uil e. 00 

!3D. 14U. 1 3 0. 

Sulfate ~g/1 760. 790. 840 

Sp. ConductEnce uMhos/cM 2622. 2441' 

Sp. Conouct.ilnce UMhos/cM 2604. 2468. 2JUb 

Sp. Conductance UMhos/cR 2583, 2450. 2294' 

Sp. Conductoince uRhoslcA 2616. 24 38. 

pH 7. G2 7.70 G. 7ii 

pH 2 7' 09 7.70 8.7~ 

pH 3 7.11 7' 70 8.7~ 

pH 4 '7. 12 7.70 

roc 4. oo 12' 0 2b. 

Toe 2 14' 0 21 . e 

iGC 3 ;<\.'!.' 

TOC 4 9. ou 21 .I 

SodluR 8.71 85.0 1 ol.i. 

Meg r. es lJJ~'~ RY I 1 

(0.010 0 ' 0 ~0 ( 0' 0 1 0 

Phenols Ftg/1 (0.004 .006 

0 . 020 i8. oo:.., 

CcdRiuM Ag/1 0. 007 i. 008 < 8 U lU 

lead MQ/1 ( 0' 011 li. 01 D <1.010 

TlAe of Exec:unon: 116119/64 l04L3 edl Tut> -251-



Allen Park Cltiy t'hne 

Ground Wt~ter Hon1toring D4t<i 

AddlilOn41 W.t ter Ouoll ty Para:l"'eter!:> 

We 11: 1 03-D Dololn Grad1ent 

D;~ ~" s .. "'r 1 E:i · 04-2!::-8:3 1)8~2 4-d3 
-------------

PGrcl"\eter Un it11o 
---------
5 t • tic F~<'et bU2 .31 b03.23 

COD M~/1 211.0 

Iron 1'1911 I. 70 

Chlllrtde P'ly/1 110. 

Svlf.tte I'IQ/1 971i. 

Sp. Conducto~nce uMhos/c:,.. 2300. 

Sp. Cgnduc t•nce uMhos/c,., 22iJO. 

Sp. CDnduc t.mce uMhos./c,., 2200. 

Sp. Condoct.;nc:e UMhO'i/C,.. 220 0 ' 

pH 8. 00 

pH 2 8. 00 

pH 3 7' 911 

pH ~ 7. 90 

TOC l'lg/l 11 . 

TOC 2 ,..y/ I 11 .o 

TJL 3 n~-·1 17''!; 

roc 4 I'IQ/l 21 .0 

Calclul'l l'ly/1 9Y. 0 

Sod 111M I'IQ/1 lOlL 

l".<~gnesluP'I 1'11~/l 310. 

BlCdl'bon.ite l"'q,/l 440. 

AMMOnla-Nltrogen l'lg/1 •. 740 

Nitrogen-Nltrate l'lg/1 I. D3U 

Nltrog~n-Nltrlte I''!IJ/1 <I. 020 

Phen oh I'I!Jil 

ChtOI"'lUI'\ ,~Jl {O.O~U 

C.t~dl"!l Ul'\ I'IIJI1 

Lea~d 1"1~/1 ( 0. 0511 

No~pthaliine I"'IJ/l 

11M&' of Exttcunan: 06/19/B-1 1 040.3 •d' r •• -252-



I 

51etu: r .. , oo 1.:10 

CuD AQfl < 4 .II 

Iron A!jj/l D. 311 

Ct. lar Hhr Fly i 1 131 

Sult,d& Fl<;ll 19,1. 

5p. Canductanc.t UPI/1UfcR 2300. 

Sp CenduCto!!ncw Uf'lht\>/Cf'l 

Sp. Conowcto~nce fil~hh/cA 

Sp. Conduct•nce t,J"'h0\!/(.('1 

pH 7.50 

pH 2 

pH 3 

pH 4 

TOC PQ/1 4.11 

TOC 2 "'JII 

TOC 3 AI,)/ 1 

me 4 f'H;/ i 

CslouR ~"~Y :l 

Sod lvA P>Q/1 99.1 

M.sQntt.lii'FI "'dil 

~lcerbon.ate "'I' l 410' 

A~Ront6-Nl1regen Ry /l 

NltrGgwn-Nltrete A<J/l < B, O::G 

tw11rr;g~en-t~h1r11e FUiJ/l (i. 020 

Phentls. AQJl 

Chr tPiliiA At;j/l { 0 '828 

C.adAll.lf'l Ag/1 

Lll'o!!O FtQil 

fi•pth.ahllli RQ/l 

l.1.M ef Euon mn; h/15/84 1426.8 ..01 i l"'l 

-253-



Wi!ll: 104-D D()wn Gradient 

D.-. t a S•I'IP led: oa- a- 81 

Unit!i 

St.otl.C Feet 6 u 3' 81 

COD I"'Q/1 1. DO 

Iron 1"\1}/1 0 ' 320 

Chlonci~ l'lq/1 140' 

Sulfat~ P'lg/1 1350' 

Sp. Conductance vMhos/c" 25~0' 

Sp. Conouct.HlCe ~,~,.,Lo:./cl'l 2~00. 

Sp. Conciuctanlt' ul'lho:./c" 240 0' 

Sp. Conduc foUl C.~ Ul'lhu-.ICI'I 240 0' 

pH 8.00 

pM 2 8' 0 0 

pH 3 e. oo 

pH 4 e. 1 o 

TOC 0.00 

TOC 2 b.BO 

TOC 4 

Mg/1 310. 

Sndl.u" 1 00' 

160' 

D. 500 

NitrDgen-Nltrate l"'g/1 ( 0' 1 00 

Hltrogen-Nltrit~ l'lg/l { 0 . 0 02 

Phenols ( 0. 005 

Chr oru uP'I l'lg/1 < 0 , 0 I 0 

( 0 '01 0 

Lead ( 0 '050 

hl'le of Execvtlon; 06/19/84 HI4L3 tdt Tue 
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Allen P~rk Cl4y Mine 

Grounl'l W.ner Mon:~onng Data 

Addltlonal W~ter ~u lity P~r~Meters 

W~ll; 104-D Down Grad1ent 

Un1to;, 

Sreru: Fel>.'1 

COD ,.g/1 

Iron ~g/1 

Chloride "Yil 

Sp. Conductdnce uMno~/c~ 

prl 

pH 2 

pH 3 

pH 4 

TOC 

TOC 2 

TDC 3 

TOC 4 

Rg/1 

N1trogen-N1tr1te Ag/1 

Phenols ,.,g/1 

ChrOFtluf'l f'lg/1 

Ccdt'll Uf"i 

Leed 

no4.32 

4.30 

1 5U . 

1 2GO. 

1 980 . 

1 96 0 . 

1920. 

1 960 . 

6.89 

b' 90 

b.91 

b.90 

7. OD 

1 0' 0 

u. 00 

B. 00 

l 0 0. 

0.010 

( 0 ' 0 04 

( 0 . D 05 

0' 010 

( 0 . 0 I 0 

604.32 

9.90 

160. 

1300' 

2bl'/. 

280~. 

7.70 

7. t.b 

7.60 

7.67 

6.0u 

12. 0 

H .. 

12. 0 

Bb. 0 

0. 2JO 

( 0' 0 0 4 

0 ' 0 12 

( 0 '0 0 J 

(0.010 

Tir~e of Exec:utlQn; 06/19/84 1&40.3 e-d1 Tue -255-



Wiill: 104-D Down CradlE.'I!l 

Unlt<:> 

Stattc 604. 12 cn1. 3Y 603' '7 J 

COD 16 

52. D 1 'i. u 

1 40. 1 :· u. 

1200. 1 ~I;HJ 

Sp. Conductance UMhes/~M 2898, 

Sp. Conduct4nc~ uMhoslcM 2bUU . 

Sp. Condvctdnce Ul'\l",es/ct'l 2bll0' 

Sp. Conductance UMhos/c.., :.?971' 

pH 8 30 

pH 2 B. 20 7. ~0 

pH 3 8.20 7. 40 

pH 4 6. 2U 
7 '" 

TOC 1 l, I 

TOC 2 1 5. 0 7 DO 

TUC 3 1 li. 0 

roc • 12. 0 7. DO 

3JO. 

Sodtu,., 210. llliJ. 

2311. 

240. 

O.B>D 

Nttrog~n-Hltrate Mgll I. 2~0 

( D' D20 

Phenols "'911 ( 0. 004 

Chr-o~lUI'I 1'19 /1 0' D 13 < o . o;.:u 

Cadl'ltul'l ,.,g/1 < 0. 0 D3 

Lii!'id 0. U29 ( 0.150 

Napth•lene ru~/1 

Ttl'le of E~ecution: 06'19/84 1140.3 edt Tue 
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l1et..., io~Aj.det.l; 04-ti-BII 
~~-----~~---· 

Poi!rGF~~l~r liflllb 

---------
Stat H f 111'!111 !>03. 14 

COD FIQ/l ( 4. '' 
Iren Afd/l 4.28 

Chlond~~:" A9 / l 15$. 

Sulf .are Rg/1 31 Di. 

Sp. Con due unc:e l.lf'lhOi./CR 2600. ) 
Sp Ccndyctdlnc.e Uf'll'.os/cP'l 

Sp. Con due t.anc:e liAha~/tM 

•• Condyt unce uRhot.lu'l 

pH 7.25 

pn 2 

'" 3 

pn 4 

TOC AQ/l 3.11 

TOC 2 Ag/l 

TOC 3 Af,j/r" 

me 4 AQ/1 

Co~lcisR ACJ/l 220. 

SCidlUf'l AQ/l IIi. 

MoiiQnesli.IPI Ag I l !Bi. 

lhcerbona1e AQ/1 22!1' 

AAAon u-·kl tr ogen Ay/l I . 10 

HltreQen-Nltr.ate AQ/l (i. 028 

Nltreg•n-Hltrl1t AQ/1 (0 .o2n 

Phenol= AQ/l 

Chrel'l:ll.ll"' Ay /} ( 0 .121 

CedFilUA Ag/l 

L•ed "<JII 

Neptho!li'he- I'HJil 
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Allen Park Cl4y M1ne 

W~tll: 10~-D D(lwn Crad1enl 

Oa te S•,P led: 08- H-81 
--·----------

Paral'leter Un1ts 
---------

StaT1c F 1tt:t b03.St.. 

COD f'ly!l 1. au 

lr on r~y/l 1. 40 

Chlonde ~"~Y il H~. 

Sulf,ne ,..y/1 1 30 0. 

Sp. Condvct•nce Ul'lho!iiCI'I 2600. 

Sp. Conductiirtce Wl'lhos;/CI'I 

Sp. Conductt~nce vMhos/c" 

Sp. Conduct .wee Ul'\ho<io/C.I'I 

pH 7. 1 0 

pH 2 

pH 3 

pH • 
TOC i"!Q/l 11.1 

·roc 2 Illig/ 1 

TOC J /"1~.' l 

TOC • /IIQ!l 

CCilCiUI'I "'9/1 :no. 

Sodiul'l f'l!yll 90. i 

l'l•gnt!'Sllll"' l'lg/1 150. 

Blcarbonate l'lg/1 

A~f'IOOlii-Nltrogen l'lg/1 0. 4UO 

Nllrogen-Nltr•te t"Q/1 < 0. 1 00 

Nitrogen-Nltrit& l'lg/1 {0.002 

Phenols t"g/1 

Chrol'liul'l "'9 /1 I . o 1 o 

C.idl'liV"' I"'Q/1 

Li>.id 1"1~/1 0. QSO 

Napthalene "g/1 

Tll'le of Execut10n: 06/19/84 1&4&. 3 i'dl Tue -258-



ldt~ll1 105-D Down Gradu.mt 

Un 1 I l> 

Stotn 60~. 87 6~4.00 t.C3. ~iJ 

COD 2' 00 41. 0 1 1 0 ' 

Iron 2 .au 3' 41J 4. 3U 

loll. 1 4 u ' 

Sulf,ne Ry/l l 4il0. 13UO. 11 0 (J' 

Sp. Conau~:.tcnce Uf'lt!~S/CR 230 (J' Jo a;' 2:216' 

Sp . ConULCtdn.:e ul<lhll':>/CI'l 

Sp. Cond~ct.tn:.& tJI"lh 0\o/CI'l 

Sp . Conou(.tdnctt Uf"'hllbi(R 

pH 7. 02 7' 011 8. I 0 

pH 2 

pH 3 

pH 4 

roc Ml:lfl 3. on 10.0 9.00 

TOC 2 l"'g/1 

roc 3 My/l 

TOC 4 1"19/l 

C.tlClUf'l Fig/ l 270' 

Svd1u,.. My/l 2uu. 

M.:.gneslu/'1 1'\g/l 176. 

BlcarbonGte Fig/l 220' 

AMMoni.o-Nltrogen Ag/l 0 . 410 

Nltrogen-Nitrste 1'11\f/l 0 . 01 u 

N1trogen-N1tr11e Ag/1 0 . U I 0 

Phlil'no 1 s Mg/1 

Chrot'liuA Rg I 1 0. 0 I U 

Cedl'!lUM Plg/1 

Lead Mg/1 0' 02l! 

Nap thelene 1'\l}/l 

TlR~ of ExecutlGn: Oo/\St/84 1G4U.3 toJt Tub' -259-



Un11 s 

Stat1c F~wr 

Iron "'it/1 

Chlond~:~ ,..yll 

Sp. Conauc t.HlCe Ul'ltlos./cl'l 

Sp. Conductince uMtlll':tiC.I'l 

Sp. Conductance unhos/cM 

pH 

pH 2 

pH 3 

pH 4 

TOC 

TOC 2 

i C,H .. 3 

TOC 4 

C.ah:iul'l l'lg/l 

Sodiul'l 

l'lg./1 

Phenols 

Chrol'liul'l 

l'lg/1 

N~pth~lene l'lq/1 

b u 3. 87 

3~. 0 

2 .It 

1 ~1 0. 

280U. 

2!:10 0' 

2'800. 

2800. 

7.60 

7 60 

7.60 

7. 5U 

11. I 

9. 00 

•. 0" 

I 0. 0 

129. 

24C. 

260. 

6.51:i0 

D. 080 

(0.0~0 

< 0 . 020 

( 0. 050 

Tll'la of Executzon; Ub/19/84 1940.3 edt Tu~ 
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Stsnc. reel bU2 .91 

COD Fl~/l <~.II 

lr on f'IQ/ l 

en ll!nd"" A~-'1 

Sulf.ne Plg/l 3101. 

2700. 

I 
t.; 0 

pH 2 

ph 3 

pH 4 

TOC f't9/ 1 12 e 

TOC 2 ngil 

TOC 3 

TOC 4 "9/l 

Sodlul"' Iii 

Ag/ l 15b. 

210' 

I. 75b 

<I. 020 

<~.o::n 

Phenol t. 

Chr &PH uF~ 

-261-
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Ground Wa1er Mon1tor1ng D~t~ 

St-dlMent Pand 

Un11s 

COD l'tg/1 

Sulf,ne "'g/1 

Sp. ConCJuLtinte LIMiiO~/cl'l 

pH 

pli 2 

pH 3 

pH 4 

TOC 1 Ayil 

TOC 2 Agll 

TOC 3 I'I'Jil 

TOC 4 •gil 

Nitrogen-Nitrite "g/1 

Phenols ( 0 . D U4 I.DiJ/ 0' 0 0 4 

Chrcruu" I. 0 06 D. 0 1{/ 

l'tg/1 ( 0' 003 <I. OUJ . OI.IJ 

Lead l"lg/1 ( 0 . 0 I 0 1.010 0. 0 1 u 

l"'g/l 0. 0005 o.oo:, 

hl'te of Ex@cutltln; 06/19/84 lG-40.3 edt Tue 
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Allen P~rk Clay Mine 

Addnionel W~ter Qu.elity PetdReter"' 

SedlMent Pond 

Do~tli: SeMpl~LJ ~ 02-23-83 08-2.4-03 

Urut liO 

StolllC Faet 

COD 

Iron 

Chlona.:o 

SuH.ilte 

Sp. Conduct a nee Ul'lhllli>/t:l"l 

Sp. Condvt:t0nce UMfiOS/CR 

Sp. ConduLtance Uf'IIH<l>/ll"' 

Sp. ConouLtance UMJ.oa/tM 

pH 

pH ' 
pH l 

pH 4 

TOC I· MQ/1 

TOC 2 FHJ/1 

TOC 3 MIJ/ l 

TOC 4 Ag/1 

CalclfJI"' f'IQ/l 

Sod1uM Ag/1 

F\.illilf>E'SlUM RQ /1 

BlCci.f'ilon,.te AIJ/1 

Phenels My/1 ( 0 . 0 I 0 (10.0 

Chr ORluR Mg/1 { D . 020 ( 0' 0~0 

Cedrn UR Mg/l (0. 01 0 ( 0 . 0 1 0 

Le.;;d l"ltj/l < 0 . 05G <O .(l~ij 

N.apth•lene MQ./1 ( 0 . 01 0 ( 0 , 0 U:.i 

TlR!e cf fxecut1un: Ot./lY/84 1140.3 ed1 1ue 



\ 
Di t1r s .. ~p led: 04-!7-84 
----~-~------

Piri.l'li?1ttr Unlh 
---------
s title. F~et 

COD ..qi l 

Iren I'I'Jfl 

Chlerll:li' ~tg/1 

Sulf.itlt f'll9/l 

Sp. Conouct•nce lll'lh liS. !c. I'! 

Se. Conovc t.~~nc• ltPII'lO'Io/l-A 

Sp Con due. t1.n1.o IH'IIIIta/C"' 

Sp. Cendu~:tanc.e vl'ltiiH•ICt'! 

pH 

PM 2 

pH l 

•n 4 

roc (ll,g/1 

TOC 2 ,.~; 1 

TOL 3 lilt, /l 

TOC 4 "'lll 

CilCUI'I AQ/1 

SodluA "'911 

1:'\tlgnE>S.lut'! 1'\Q I 1 

&it.arbonale ""'l /l 

A!'!oiUIO u-tu vr oqan "~/1 

H1 trogen-t'll trau Afjl/ l 

Mt1rt9~n-H•tr,te "'lll 

Pheneh f'HJ/1 ( 0 .112 

Chrtl'll!H'I flt~/1 ( 0 . t20 

c.u:h'llltl'l "Q/1 0. Ill 

Lei.d ""9/1 (0.151 

~iP1ho~hnt l"tQil ( 0. 01! 

h/15/B-4 11933. 0 ~rJ 1 t r 1 
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Ground W.o~er Mun1 tnr ing Dat.o 

Date S.uwled: 04-26-83 08-24-W 

Un :~.t s 

Stahc Feet 

CUD M~/ 1 3;), 0 4 . 0 0 

Iron 0 '560 1. 0 0 

Chlor1de 210' 1.:0 ' 

My/1 560, 40 u' 

180U, 

lBuO. 

1800. 

18UU. 

pH I 7.20 

pH 2 7.20 

pH 3 7.20 

pH 4 7.2ll 

roc 33.1 1~' 

TOC 2 1~. 

iOC ~ 

TDC 4 1 ~. 0 

Mg I 1 1~0. 

SodlUR Ftgll Bi 0 

1'\.ag nE'Sl \.1M 3i'' 0 

Bic.orbon.ate Ag/1 12.0. 

1.3:10 

0. \l2U 

N1trogen-N1trite Ag/1 (ij 020 

Phenol~ 

Chi"OI'IlUA (0.020 

Le.aa ( 0' 0~0 

Nepthelen111 Rg/1 

lll'lei of Execut1o0: 06/19/84 1540.3 tdt 1u~ 

-265-



Ground ~dter Hun1tor1ng D4td 

Tyre Dr .o in 

Un11s 

StGtlC Fet>t 

COD L"tlfl l su. 0 

lr on My!l 0. t-56 

Chlor'ld~ ,.,y/l 51f0. 

210. 

15!8, 

Sp. Conduc1•nce vMhcs/cN 1518, 

1518. 

1518. 

pH 

pH 2 b.90 

pH 3 

pH 4 b.90 

TOC ro~g/l 24.D 

TOC 2 "'g/1 

iCC 4 AQ/1 

Sodiul"'' rtg/1 

Nltrogen-Nltrt~te l'lq/1 

Nitrogen-Nitrite "'g/1 

Leilld l'lg/l 
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E-3 Aquifer Identification 40 CFR 270.14 (c) (2) 

There are two sand formations on .site. The uppermost forma­

tion is a beach sand deposit that varies from 0-8' in thick­

ness but is limited in regional extent due to excavations and 

construction projects in the vicinity. These sands are water 

bearing when the perimeter surface drain is in a state of ef­

flux. 

Since this formation lies above the disposal cell lined walls, 

there is no potential for migration of leachate from the regu­

lated unit into this formation. Under these conditions, the 

provisions under 40 CFR 270.14(c) {2) thru 270.14(c) (8) do not 

apply. 

The uppermost aquifer is then identified as being the sand for­

mation lying approximately 80 feet below grade. 

E-4 through E-8 not applicable per E-1. 

-267.1B 









6. 

-2- Attachment 18 

Storm Water - Insure that storm water collected in the inactive areas 

does not come in contact with active work areas. Inspect integrity of 

diversion berms in the cell in order to maintain separation of active 

from inactive work areas. Inspect run-on and run-off diversion berms 

and dikes for erosion or general damage that would allow water into 

the waste management areae 

Leachate System - Inspect record and sample the followL~g system 

components. 

a) Primary and Secondary Pump Systems. 

l. SWitching mechanisms operable. 

2. Pumps operable. 

3. Verify liquid volumes in sump. 

b) Primary Leachate Holding Tanks. 

1. Monitor secondary containment. 

2. Monitor leachate volume. 

3. Sample leachate (if necessary). 

c) Secondary Holding Tar.ks 

l. Monitor liquid. volume. 

2. Sample and analyse liquid. (if necessary). 

d) Discharge Lines. 

1. Inspect for damage (clean-outs) 

e) Sampling Manhole. 

l. Proper flow recording. 

2. Proper leachate discharge. 

- 27313 -





F-2 

F-2b 

F-3 

General Inspection Re~uirements 40 CFR 270.l4(b)(5) 

Landfill Inspection 4o CFR 264.303(b) 

The general inspection schedule and the inspection procedures for 

the facility are provided in Attachment l8 • The backside of 

the inspection schedule is used"for detailed notations and ex­

planations or observations. The inspector initials the items 

which were checked and provides the date and time of inspections. 

E~uipment Re~uirements 4o CFR 270.l4(b)(6) 

The hazardous wastes-handled at the facility are not considered 

to be "acutely toxic". Accordingly, an internal communications 

or alarm system is not necessary. A telephone is available for 

external communications at the manife§t office trailer for 

summoning general emergency assistance. The hazardous waste 

management area is in view from the m~nifest office trailer. 

Fire extinguishers are available for the manifest office trailer 

and mobile e~uipment. Water is available on site in ditches and 

the pond as well as a fire hydrant. The wastes disposed of are 

not flammable. Due to the facility layout, aisle space re~uirements 

have been met. 

-27l-



Hazardous Waste 

General Inspection Procedures 

Ford Motor Company - Allen Park Clay Mine Landfill 

A. Surveillance Schedules and Procedures 

Attachment 18 

During hours o~ operation, surveillance is the responsibility o~ the supervising 

inspector, check-in trailer sta~~ as well as operators at the active ~ill area, 

In addition, the landfill is periodically patrolled by Ford security personnel. 

During hours when the site is closed, the only entry gate is locked preventing 

unauthorized entry. Re~er to Site Security Plan. 

B. Routine Maintenance Procedures and Schedules 

To minimize the possibility o~ unplanned sudden or non-sudden releases o~ 

hazardous wastes or hazardous waste constituents to air, soil or water, routine 

~acility inspections are conducted and maintenance per~ormed as required: The 

~allowing checklist is utilized: 

Daily Items· - Monday Through Friday and ~ter Storms 

l. Proper Disposal - Insure that proper wastes are unloaded and land~illed 

in the appropriate location. 

2. Gate Security - Insure the proper ~unctioning o~ the gate and lock. 

3. Access Road - Inspect the road ~or repairs, proper cleaning or dust 

suppression. 

4. Warning Signs - Insure that appropriate warning signs are visible. 

5. Daily Cover - Insure that cover material is available and that incoming 

wastes are covered daily. 



51Gtl( Fest 

COD AQfl 1 fl. m 

lrsn "9/ 1 1.4.1 

Chlonoe Ag J 1 1 so. 

Sulf-ite l"'g/1 731. 

Sp C ondvc tanc.e IH'lhoz.lcR 1710. 

&p. Conouc1encCi' WAh U .. 1( F\ 

s,. C9nC~(tance "l"ih 0 \o /,:: F\ 

<n (" ~ - ~ • -,; ~- e ... -.:. ~ ~I~ r. 

pH 7.20 

pf- 2 

pH 3 

pH • 
TOC 21.1 

TOC :: 

TOl 3 

roc • oq/1 

Caluu~ 11 i. 

1211. 

160', 

e. 75e 

I. 4bi 

I. 051 

Phenoli. Ay/l 

ChrtAlVA AQ/1 8.131 

CadFUIIA AQfl 

Lead AY 11 

N.ap1~.ele11e Pl'i) !l 

llA~ ef £xwcu11on: 9~/lS/84 1933.0 wdl Frl 
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Ford Allen Park Clay Mine 

MID 9805687ll 

Section F Procedures to Prevent Hazards 

F-l Security Procedures 4o CFR 270.l4(b)(4) 

We believe that physical contact with the wastes, structures or 

equipment within the active portion of the facility is not likelY 

to injure unknowing or unauthorized persons or livestock. However, 

security measures have been taken in satisfaction of 264.l4(b)(2) 

and (c) as stated in the Site Security Plan (Attachment l7). 
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Attachment 17 

FORD MOTOR COMPANY ALLEN PARK CLAY MINE 

SITE SECURITY PLAN 

1. All entry to the f'acility is through one main gate located off' Oakwood 

B:mlevard, between Interstate 94 and Southf'ield Freeway. During hours 

of operation, all vehicles and visitors must pass by an attended check-

in trailer f'or entry. 

2. The operational hours for the hazardous waste site is 7:00 a.m. to 3:00 

p.m., Monday through Friday. The solid waste site is open 16 hours per 

day, Monday through Friday. 

3. A six f'oot cyclone fence topped with three strand barbed wire has been 

constructed around the entire perimeter of the site. Surface water 

drains and large screening berms on the site perimeter further impede 

unknowing or unauthorized entry by persons or animals. 

4. Warning signs that read "No Trespassing - Violators will be Prosecuted" 

are affixed to the perimeter f'ence at intermittent spacing which will 

discourage unauthorized entry. 

5, Physical contact with tae w.stes, structures, or eg_uipnMt with the 

active portion of the f'acility will not injure UILlmowing or unauthorized 

persons or livestock which may enter the active portion of the facility. 

6. Warning signs that read "Danger Unauthorized Personnel Keep Out" are 

posted at each entrance to the active portion of the facility L~ 
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-2-

sufficient numbers to be seen from any approach to the active area. 

7. Entrance gate is locked by manifest checker when facility is closed. 

8. Ford Motor Company Rouge Plant Security provides additional security 

coverage on an inspection audit basis. 
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-3- Attachment 18 

8. Bulldozer - Insure bulldozer is operable. 

9. Telephone - Insure operation of phone. 

Wee..ldy Items 

l. 

2. 

3. 

4. 

5. 

6. 

Fire extinguishers - Check ~~e availability and pressure gauges on the 

fire extinguishers. Ex:tinguishers are in Manifest Trailer and mobile 

operating equipment. 

Gauze Masks - Verify that the gauze masks are available. 

Perimeter Fence - Look for locations where the fence is L~ disrepair. 

Surface Drains - Look for blocked drainage and surface water contamination. 

Sediment Basin - Check the outflow for blocked drainage and surface water 

contamination. 

Intermediate cover - Inspect all fill areas that do not have final cover 

to insure that intermediate cover is adequate. Inspect for erosion or 

other damage that could or has exposed wastes. 

Quarterly Items 

l. 

2. 

Monitor Wells - Inspect integrity of protective casings, including caps 

and locks. 

Final cover - Inspect all areas which have received final cover for 

deep rooted vegetation, deterioration of vegetative cover, areas of 

surface erosion and other surface disturbances. 

Fire Hydrant - Inspect for vandalism. 
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HAZARDOUS WASTE 

GENERAL rNSPECTION SCHEDJLE M'1J CIDX:KLISI' 

FORD MOTOR CCM"ANY - ALLEN :PA.~ CLAY M'lM: LANJ:!FILL MID98o5687ll 

roper Disposal 

ate Security 

: ·- --

' "" -~ ··-

- ' 
. -

.cces s _ Roa.d,__ ____ -1 ___ _ ,_ --- - --;--- ------ :- -----

a:rning Signs 

:S.Uy Cover 

)tom Water 

:..eachate System 

i3ulldozer 
-· --

Tele:phone 

wee Items 

Fire Extinguishers 

- ; -

- ' 

-----11- ------ - ,-- ------ . -- --· -

. --- --- 1- ------ - - - -- . - -

Gauze Masks 

Perimeter Fence 

Surface Drains 

Becliment lle.s in 

--- ·- -

QUarterly Items 

Monitor VI ells 
-------- ----- ·--

Final eover 

Fire~t 

--- -- --- -- -- ---- -- -- ------ ------- -

----- ----~- ·---!- -----1- ------- -

-

-- - - -

' --- - ----·- ·---;- - - ---- --- --- --

( } Refer to backside for notations ~~md corre:ct:!.ons to previous problem areas. 

( ) Refer to Spill IIL!:ld . Accident Prevention Pl;an for. Procedures. 
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I"-4 Preventive Procedures, Structures, and Equip:nent 40 CFR 270.14(b) ( 8) 

F-4a Unloading Operations 40 CFR 270.l4(8)(i) 

I"-4bc 

F-4e 

The unloading operation consists of tipping the truck box which re-

quires level ground. The bulldozer operator is responsible for 

providing a level dump area within the waste management unit. 

Run-Off/Water Supplies 40 CFR 270.14(b)(8)(ii)(iii) 

The topography of the area as shown on the Engineering Drawings 

(Attachment 14) prevents run-off by collecting any storm waters in 

the cell excavations as ~~-on. Contaminated water is not discharged 

to surface drains but is treated. The area is served by city water 

provided by Detroit Water and Sewerage Department. 

Equipment a..'ld Power Failures 40 CFR 270.14(b)(8)(iv) 
J 

A spare pump will be kept at the facility to replace a pump 

in times of mechanical failure. Heavy equipment and porta­

ble generators are also available at the Rouge Complex in 

case of,mechanical or power failure. 

Personnel Protection Equipment 4o CFR 270.14(b)(8)(v) 

Operators are not required to wear protective clothing except for 

safety shoes, due to the relatively innocuous nature of the waste 

involved. Gauze masks are provided to operators for handling K06l 

if they do not operate in an enclosed cab. 

F-5 Precautions to Prevent Ignition or Reaction of Ignitable or Reactive 

Wastes 4o CFR 270.14(b)(9) 

Ignitable, flammable, reactive, or incompatible wastes are not handled 

at the facility. 
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August 16, 1988 

Section G CONTINGENCY PLAN 40 CFR 270.14(b)(7) 

G-1 General Information 
The hazardous waste disposal facility consists of 16.5 acres 
in the northeast corner of the site as shown on the site plan. 
The site address is 17005 Oakwood Boulevard, Allen Park, Michigan 
48101, and the site mailing address is Ford Motor Company, and 
15201 Century Drive, Suite 608, Dearborn, Michigan 48120. 

Waste types to be disposed of at the facility are: 

(K061) Electric Furnace Emission Control Dust 

(K087) Decanter Tank Tar Sludge from Coking Operations 

(F006) Wastewater Treatment Sludge from Electroplating Operations 

(D004) EP Toxic - Arsenic 

(DO OS) EP Toxic - Barium 

(D006) EP Toxic - Cadmium 

(D007) EP Toxic - Chrorni urn 

(DO OS) EP Toxic - Lead 

(D009) EP Toxic - Mercury 

(DOlO) EP Toxic - Selenium 

(DOll) EP Toxic Silver 

(OOlD) EP Toxic - Copper 

(003D) EP Toxic -Zinc 

G-2 Emergency Coordinators Cin Priority Order) 40 CFR 264.52 (~} 

1. Jerome S. Amber, Primary Emergency Coordinator 
Office: (313) 322-4646 Home: (313) 258-6714 

Suite 608 CPN 1610 Hanley Court 
15201 Century Drive Birmingham, MI 48009 
Dearborn, MI 48120 
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c 

• 

2. David ~. Miller 
Office: (313) 322·0700 

Suit 608 Clil 
15201 Century Ddwo 
huborn, !Ill 41120 

3 •. ~'riel A. O'Ccmn<>r 
Office: {313) 322·0701 

_'Suite f>Oil Clil 
15201 Century i:ldY® 
l>e...r'lx>rn, Kl 411120 

4. "illhm Dotte=er 
Office: "(lU) 594·1014 

~1011 
~truetion Services ~ldg. 
3001 K!Uer Jl.-cl. 
~rn, 11161111 

G-3 II~Flementation 40 CFR 264.52ldl 
40 CFR 264. 55 

Some: (313) 662-4435 
JI>Ol !!lb..!>eth 
&1m Arbor, !Ill 411104 

Some: (313) 569·7742 
186110 Bungalow 
Lathrop VUl®ge, M 

48076 

~: {313) 360-0819 
1441 Honeysuckle 
~est Bloomfield,M 

41033 

'!'he conti.ngency plan will be ~lemented by the arergency 

coordinator ...men an imninent or actual hazard incident 

:could threaten hrmm health and/or the envirooment. Ex-

anple of soch hazards could be fire, fl..lllleS, dilre failure, 

or storm overflow. 

t;-ta Dnergency Cont.acts and Notification Procedures 40 CFR 264.S61al 

#tny unplanned release of hazardous wasta to the soil, air or 

surface water at the facility mich could threaten hrmm health 

m: the environrrent would warra11t i!Tplementation of this plan, 
. ------ ----- --

- well as any ClOOdi lion mich if not correct.ed llllight cause 

· ··~ e. 1:elease. ·4:'he above . 

-, 





emergency coordinator(s) should be contacted if the plan must be 1m-. 

plemented, and additional emergency numbers for locally available help 

are provided as follows: 

Area Code (313) 
1.. Ford Pla.:nt Security~ ...... ~ .......... ~ s ~ ................ = ...... ~ ................ ~ ............. 322 ... 3211 

3. Allen Park Police Department •••••••••••••••• :·················386-7800 

4.. Wayne County Sheriff ........ """ 0 ~ ... * ...... a G .. e .. - ...................... e" ...... e ...... ~ .. 224-2222 

5. Michigan State Police •••••••••••••••••••••••••••••.•••••••.••• 256-9636 

6.. E.M .. S .. (:J.'3.ylor) .............. e ......................................................................... .. 295-3300 

7. Pollution Emergency Alerting System (D.N.R,) •.•....•..•. l-800-292-4706 

HOSPITAL :EMERGENCY NUMBERS 

2 .. Outer Drive Hos}:lita1 ......................................... ., ............................. ,. ........ 386-2000 

3. University of Michigan Hospital- Ann Arbor ••••••••••••••••• l-764-5120 
(Poison Information) 
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The person reporting the situation to the emergency coordinator should give 

the following information: 

1. All circumstances known to exist which may effect emergency actions 

to be taken. 

2. Name of person reporting conditions. 

3. Location of problem area within the facility. 

4. Time of the incident occurring, if known. 

5. Type of materials involved, if known. 

6. Any injuries to personnel or damage to e~uipmentif such has occurred. 

7. AD. actions taken," so far, to prevent further harm to human health or the 

environment. 

8. How incident occurred, if known. 

9. Request time of arrival for Emergency Coordinator at incident site and 

any further instructions for actions in the interim. 
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I. General layout Of Site facilities 
Fro.n Drawing Supplied By Wayne 
Disposal. Jnc., Entitled "Allen Park 
Clay ~line" Dated 9-12-79. Rev. 
5-l-81. Sheet No. C·2 of Drawing 
No. 79P - 23.6. 

Z. location And Elev<'t1on of Bench 
Marks Obtained From Charles E. 
Raines Company 

/ 
"' 

I 

j 
ALLEN PARK CLAY MIN Bench Hark: E Top of R -1 N.E. Sid:lof~~·Spike on .... 

1 

Elevation: ,596 ~~gn ~ole . 
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G-4b 

G-4e-h 

. Identification of Hazardous Materials 4o CFR 264. 56(b) 

The emergency coordinator will immediately identify the character, source, 

extent of the release. The initial identification method will be to utilize 

visual analysis of the material and location of the release. Any wastes known 

or suspected to be involved in a release must be sampled (bottles available 

in manifest trailer). 

Upon receiving a call from facility personnel that an emergency condition 

exists, the emergency coordinator shall evaluate steps to be taken from 

the. information reported and give instructions as re~uired. The coordinator 

should then immediately proceed to the site, to conduct the following: 

l. Assess extent of emergency. 

2. Contact appropriate emergency support agencies if needed. 

3. Take precautions to prevent spreading of a sp~ll or fire to other areas. 

4. Remove non-employees, ·and non-essential employees from incident area, 

particularly during operating hours. 

5. Assemble all personnel at trailer for instructions and personnel count. 

Direct personnel in responding to the incident, if appropriate, or 

wait for outside emergency personnel and assist in their containment 

efforts. 

6. Prevent additional traffic from entering incident area. 

7. Clear road(s) for emergency vehicles and e~uipment. 

8. Contact "hazardous waste checker" if on duty, or check waste inventory 

log for information on wastes in the incident area to determir,e 

potential hazards such as toxic, irritating or asphyxiating gases generated 

as a result of fire or explosion. 

9. In event of fire, consider smoke visibility hazard on I-94 or Southfield 

Freeways and advise State Police personnel for action. 
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lO. If an evacuation of personnel is appropriate, contact the National 

Response Center (800-424-8802) and report the following: 

A. Name and phone number of reporter 

B. Name and address of facility 

C. Time and type of incident 

D. Name and quantity of material involved, to the extent known 

E. The extent of injuries if any 

F. Possible hazards to human health, or the environment, outside 

the facility 

ll. Immediately after an incident, make assessment to determine the 

need for disposing of recovered waste, contaminated soil or surface 

waters or any other material that results from release, fire, or 

explosion at the facility. (Assume materials are hazardous) 

l2. The emergency coordinator must ensure that, in the affected area(s) 

of the facility: 

a. No waste that may be incompatible with the released materials 

is treated, stored, or disposed of until cleanup procedures are 

completed. 

b., All emergency e'luipment listed in the contingency plan is cleaned 

and fit for its intended use before operations are resumed. 

l3. The owner and operator must notify the Regional Administrator, and 

appropriate State and local authorities, that the facility is in 

compliance with applicable re'luirements before operations are 

resumed in the affected area(s) of the facility. 

4c through 4m not applicable. 
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G-4n Landfill Leakage 40 CFR 264.52 

If liquid is detected in the leak detection system or lysimeter 
monitoring system, the liquid will be analysed for contamination 
according to each respective environmental monitoring program. 
If a statistically significant increase in the concentration of 
analysed parameters is detected, in accordance with the 
provisions of the monitoring programs, the following procedure 
shall be implemented whenever an immediate resampling confirms 
the statistically significant increase: 

a. Notify the Director immediately by calling the Chief of the 
Waste Management Division) the Waste Management Division 
District Supervisor, or Department of Natural Resources 24 
hour emergency response telephone at 1-800-292-4780, and by 
providing followup notification to the Chief of Waste 
Management Division in writing within seven days. 

b. Begin immediate action to implement the current contingency 
plan. 

c. Within 30 days, determine the cause of contamination and 
whether failure has occurred in the liner system. 

d. Provide the Chief of the Waste Management Division or his 
designee, with weekly telephone updates and written reports 
every two weeks regarding the progress to date in determining 
the cause of contamination, and the results of all samples 
from environmental monitoring conducted by the licensee. 

G-5 Emergency Equipment and Power Sources 40 CFR 264.52 (e) 

Fire Extinguishers 

Telephone 

Fire Hydrant 

Electrical Power 

Misc. Mobil Equipment 

Shower 

- 8 located throughout the wheel wash 
building 

- located at the wheel wash building 

- located north of entrance gate 

- outlets located in wheel wash 
building and air monitoring stations 

- available at the Ford Rouge Plant 
upon request (front endloaders, 
vacuum truck, etc.) 

- located in wheel wash building 
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G-7 Evacuation Procedures 4o CFR 264.52(f) 

The facility is an open field whereby specific evacuation routes and emergency 

aisle space are not required. Personnel are instructed to proceed to the 

manifest trailer if it is necessary to abandon their work station. 

G-8 Required Reports 4c CFR 264.56(j) 

The owner or operator must note in the operating record the time, date, and 

details of any incident that requires implementing the contingency plan. 

Within 15 days after the incident, he must submit a written report on the 

incident to the U. S. EPA Regional Administrator. The report must include: 

a. Name, address, and telephone number of the owner and operator. 

b. Name, address, and telephone·number of the facility. 

c. Date, time, and type of incident (e.g. fire, EKplosion). 

d. Name and quantity of material(s) involved. 

e. The extent of injuries, if any. 

f. A:n assessment of actual or potential hazards to human health or the 

environment, where this is applicable. 

g. Estimated quantity and disposition of recovered material that 

resulted from the incident. 
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Attachment 19 

: Wayne ·Disposal· Inc. 

' . 

' . Allen·Park Police De~artment 
16850 Southfield Road 
fillen Part, Michigan 48101 

November 11, 1981 

:P. 0. Box 5187 
Dearborn, Michigan 48128 

t (313)3~200 

I· 

t' 
RE: Allen Park~Clay Mine, 17250 Oakwood Boulevard. Allen Park, Mi.481 
Dear Gentlemen/Ms. 

In response to Federal requirements under the Resource Conservation and Recovery Act of 1976, all storers, treaters and disposers of hazardous waste must prepare a ''Contingency Plan" and emergency pro(edures fJ~ implementation ~nder situations that endanger human health and the environment such as fi.res, explosions or releases (sudden or non-sudden} of waste into the environment. 

It is a re~uirement that the hazardous waste facility provide copies of the plan to appropriate emergency suppo~t agencies and facilities. The hazardous wastes .disposed of at the Allen Park Clay Mine are· generated.at the Ford Rouge Manufacturing Complex, in particular in steelmaking and_coking operations. These wastes· Clre not flammable, ignitable, reactive nor corrosive~ They pose virtually.no threat 
to"h~man health upon exposure. · 

Due to the small quantities and nature of these wastes, we believe the possibility of an emergency occurrence to be extremely remote; 
h~wever, as the law requires we are supplying you with a copy of 
~ur plan. If any questions should arise, do not hesitate to call walt Tomyn or me at 326-0200. 

. · 

HAY/kdb 

Very truly yours. 
Wayne Disposal, Inc • 

a~ a.. 
Mark .A. 

c.c. Allen Park Fire Department 
Wayn~ County Sheriff 
Mi.uhfgan State Pol ice 
Lynn Hospital -288-
0uter Drive Hospital' 



r 

• 

I 

William Luc:eo•, Wayne County Sher1ff. Datro•t .. Mochogan 48226 f 
Loren M. Pittman, Under Sher1ff end Ch+af Deputy 

EAecutove and Jail DIVISIOn, 224~2222 Court Oivosion, 224-2260 Petrol & lnvestigat•on, 561-5880 Metropolitan Airport. VVH 1-1200 

November 19, 1981 

Mark A. Young, P.E. 
Wayne Disposal, Inc. 
P.O. Box 5187 
Dearborn, Michigan 48128 

Dear Hr. Young: 

The purpose of this communication is to 
conversation of November 18, 1981. Our 
capable to handle evacuation activities 
a severe manpower shortage. 

slh 

Address Reply to: Wolllam Lucas. Sheroff 
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CiTIES OF 

ALLEN PARK 

BELLEVILLE 

DEARBORN HEIGHTS 

ECORSE 

FLAT ROCK 

GARDEN CITY 

INKSTER 

LINCOLN PARK 

MELVINDALE 

RIVER ROUGE 

ROCKWOOD 

ROMULUS 

SOUTHGA,TE 

TAYLOR 

TRENTON 

WAYNE 

WESTLAND 

WOODHAVEN 

YPSILANTI 

HURON 

SUMPTER 

SUPERIOR 

VAN BUREN 

YPSILANTI 

I' 

OUTER DRIVE HOSPITAL UNIT OF PEOPLES COMMUNITY HOSPITAL AUTHOR I' 

H. ARTHUR SUGARMAN, ADMINISTRATOR. 26400 OUTER DRIVE. LINCOLN PARK, MICHIGAN 48146 (3131 38" 'JC 

November 23, 1981 

Mr. Mark A. Young, P.E. 
Wayne Disposal, Inc. 
P.O. box 5187 
Dearborn, MI 48128 

RE: Allen Park Clay Mine· 

Dear Mr. Young: 

I 

In regards to your conversation with Mr. Greg Wheeler, 
Assistant Plant Engineer on November 23, 1981, we are 
requesting a chemical analysis breakdown of the hazardous 
material that is disposed of at the Allen Park Clay Mine. --. 
This is to insure that should an accident occur that we 
at Outer Drive Hospital would have on file a statement as 
to the contents of the hazardous material for the protection 
of a possible emergency room case. 

Thanking you in advance. 

Si,erely, ~' 
, I , 

' ( .. I/ ;'I 
. \ II \ 1-f ' : t':/o /· \ •· . . le-.t. ~ (_ 1 - } .. ~- .._ _ _./ l 

Mr. Greg Wheeler, 
Assistant Plant Engineer 

-290-
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W ~yne Disposal Inc. 

November 24, 1981 

Mr. Jack Quillen, Plant Engineer 
Outer Drive Hospital 
26400 W. Outer Drive 
Lincoln Park, Michigan 48146 

Dear Mr. Quillen: 

,r--,, 
~;~·'' 

• 

P. 0. Box 5187 
Dearborn, Michigan 48128 

(3 13) 326-0200 
I 

f 

Per your request, here are chemical analyses of the 
two hazardous wastes landfilled at the Allen Park 

' Clay Mine. We hope this information will be satisfact-
ory. Should questions arise, give me a call. 

Very truly yours, 
Wayne D1sposal, Inc. 

Mark A. . · 

MAY/kdb 
Enclosures 

·- . 
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Elec-;.ric Furnace Flue Dust (r:061) 
( \ 
·-·-~ 

• 
A. Se::mle Taken: 

Lab· No. 00468o 
.. , --

1. E.P. Toxicity per U.S. EPA SW-846, 1980 

I 
Element Results, ppm Method of Analysis 

Arsen1c 0.6 EPA 6oof4-79-020 
Barium c:; 0.8. " 
Cadmium 45.0 " ~· i 
Chromium 1.6 ·n 

lead 340 .,I 

J~ercur-y 0.0015 Per kin-Elmer 303-3ll9 
Selenium 2.0· r.c.P. 
Silver o.B EPA 6ooj4-79-020 

2. Chemical Analysis o:f Electric Furnace Flue Dust 

Element Results (mgLkg) Method of Analysis 

.. Arsenic 50 AST!-! E 663 
Barium < o.B " 
Cadmium 95.0 n 

Chromium~ 500 " 
Lead 4,500 " 
Hercury <' 0.3 I.C .P. 
Selenium 2.0 LC.P. 
Silver 6.0 ASTH E 663 

~ 1-:'ianganese 39,000 " 
Zinc 150,000 n 

Phosphorus 450 Mo1ybate. 
Sulfur 3,6oo lr 32-I.eco 
Calcium 61,000 AST!-l E 663 . ,• 
Magnesium ll,OOO " 
Aluminum 2,400 n 

Silicon 15,000 N~ C03 Fusion 
Potassium 5,900 ASTl-l E 663 
Sodium 5,200 n 

Fluorine 26.2 Ion Chromatograph 
Total Iron 350,000 ASTh! E 663 
Dissolved Iron Boo n 

Cyanide 0.1 EPA 79, M3352 
Phenol 0.96o EPA 79, N420.1 
Carbon 4,700 I.eco Wr-12 
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( ' 

Coke Oven Tar Dece.nter'SluO.,.""e (K08?) 

J... Sa:rrple T<llen: 8-28-80 
I.e.b :No. 005092 

l. ·. E.P. Toxicity per U.S. EPA SV-846, 198o 

Element llesuJ.ts, ~ 

.Arsenic < 0.1 
Iiariurt <. 0.8 
Cadrti um < 0.005 
Chrorni um < 0.1. 
Lead 0.2 

'Hercury 0.0001 
Selenium < 0~25 
Silver < O.J. 

r 
;, • f •. 

. . 

Method o:f Analysis 

EPA 6oo/4-79-020 
nf 

n 

" 
" 

Perkin-Elmer 303-3119 
EPA 6oo/4-79-020 

n 

2. Ignitability J>er U.S. EPA S~'-846, 198o, Section 4.0 

Flash Poi>lt 
AST11 D 93 

3. Reactivity pe:· c;.s. EPA SW-846, 19BJ, ·section 6.c 

Total Cyanice 
EPA 79, ll3352 

10.65 J?P= 
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<tltty nf i\lhn Jark ,-
OHICE Of ADMINISTRATOR 

'f\$1850 50UTHF'IEL.D ROAD 

AL.l£hi PARK, ~ICHIGA'N 4181:01 

PHONE: W%fi~t.tOO 

June 17, 19117 

Mr. Douglas A. Painter, Manager 
Ford Motor Company Mining Department 
3001 Miller Road 
Dearborn, Michigan 48121 

Re: •contingency (Emergency) Plan• 
Fora Motor Mine 

Dear Mr. Painter: 

. ~' 
_r ,_ .e·· 
·- •'l 

I ~ish to thank you for your plan. It will become part of 
the City Plan for Emergency Management. 

for your information: 

Emergency Management Coordinator is 
Richard A. Buebler !City Administrator) 
16850 Southfield Road, Allen Park, MI 48101 
Phone: 928-1400 

Deputy Emergency Management Coordinator is 
Carson C. Smith (Administrative Assistant) 
Address and phone number above 

.' Enviionmental Inspector 
Ardys Bennett (Building Inspector) 
Address and phone number above 

Hazardous Material Response 
Raymond Bertoncelli (Fire Chief) 
6730 Roosevelt, Allen Park, MI 48101 
Phone: 928-0024 

Copies of your plan have been issued to the concerned 
parties. 

Respect fully • 

.-i!, ~ iv. ./ lt. xk It , ,~~ 
' Richard A. Buebler 

City Administrator 
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Job Descriptions ,, 
H-la Job Titles/Job Descriptions 4o CFR 264.14(d)(l) 

Hazardous Waste Shipment and Manifest Checker - Requisite qualifications are 
good judgement, common sense and good communication skills. 

1. Inspection of hazardous waste shipments. 
a. Identify hazardous wastes visually by comparison with on-site sample 

(visual and/ or smell). 
b. Verify volume of shipment visually with no more than 10% error (volume 

basis). 
2. Direct transporter to dump hazardous wastes in designated area. 
j. Sign valid manifests and retain necessary copies. 
4. Record shipment information with disposal location cross-reference. 5. Deliver transporter to dump hazardous wastes in designated area. 6. When manifest discrepancies occur: 

a. Contact generator for explanation. 

b. Refuse permission to dispose of shipment if explanation in a. is not 
sufficient. 

7. Keep disposal map locator up to date. 
8. Make required inspections under the general inspection proc&dure. 9o Review aspects of facility inspectionsG 

10. Activate when conditions warrant the Spill and Accident Prevention Plan, 
Contingency Plan and Emergency Procedures. 

Operating Engineer - Requisite qualifications are good judgement, common sense, 
experience on hea\~ machinery operation and maintenance. 

1. Maintain equipment (Tracked Dozer) in good working order. 
2. Notify management of equipment problems. 
3. Keep fill site graded and covered with inert material as coqditions warranc. 
h Maintain area in neat and orderly appea~ance. 
5c Assist manifest checker in observati:ms required by the gelleral in.spe2ti:)n 

procedl..ll'e. 
6. Verify 'identity and volume of waste before burial. 
7. Implement safety procedures. 
Be Implement procedures for using, inspecting, repairing and replacing emergency 

and safety equipment. 

Foreman - Requisite qualifications are good judgement and common sense, experience 
on heavy machinery operation and maintenance. 

19 Responsible for day~to-day supervision of construction and maintenance 
personnel. 

2. Make required site inspections. 
3. Knowledge of the Spill and Accident Prevention Plan, Contingency Plan and 

Emergency Procedures. 
h Knowledge and implementation of safety procedures. 
5~ Fun~tions·as emergency coordinator in aDse~ce of Ford Motor Company officials. 
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Inspectors Reswnsibility - Requires good judgenent, common sense and good 
communication ills. · 

l. Perform inspections as needed, in addition to a daily and weekly schedule. 

2. Maintain the ~eac.'late samp~ing device. Maintain t.'le leachate collection 
system. 

3. Rep:>rt to Ford representatives the status of facility ope:retions. 

4. Prcrtd.e corrdination for facility actinties. 

5. Knowledge of the Spill and Accident Prevention Plan, Contingency Plan and 
Emergency Procedures. 
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H-lb Training Content Frequency, and Techniques 4oCFR 264.16( c) 

Ford Training Program 

Employees will be assembled every 12 months to review pertinent aspects of their 

job, 

Hazardous Waste Shipment and Manifest Checker - Receives introductory on-the-job 

training. 

1. Physical properties and characteristics of the wastes are discussed in 

detail. 

2. Inspection and waste verification procedures are practiced in order to 

verify waste identity and volume. 

3. Processing the manifest form is discussed including manifest discrepancies. 

4. Recordkeeping procedures are discussed. 

5. General inspection procedures are discussed. 

6. Pertinent waste handling and disposal regulations are discussed. 

7. The Spill and Accident Prevention Plan, Contingency Plan and Emergency 

Procedures are discussed. 

8. Safety procedures are discussed. 

Operating Engineer - Receives introductory on-the-job training. 

1. Physical properties and characteristics of the wastes are discussed in 

detail. 

2. Inspection and waste verification procedures are discussed in order to 

verify waste identity. 

3. General inspection items and procedures are discussed. 

4. Pertinent waste handling and disposal regulations are discussed. 

5. The Spill and Accident Prevention Plan, Contingency Plan and Emergency 

Procedures are discussed. 

6. Fill and grading plan are discussed. 

7. Safety procedures and procedures for using, inspecting, repairing and 

replacing emergency safety and monitoring equipment are discussed. 
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Foreman - Receives introductory on-the-job training. 

1. Physical properties and characteristics of the wastes are discussed 

in detail. 

2. Processing the manifest form is discussed including manifest discrepancies. 

3. General inspection procedures are discussed and practiced. 

4. Pertinent waste handling and disposal regulations are discussed. 

5. The Spill Plan and Accident Prevention Plan, Contingency Plan and 

Emergency Procedures are discussed. 

6. Safety procedures and procedures for using inspecting, repairing and 

replacing emergency, safety and monitoring are discussed. 

7. Fill and grade plans are discussed. 

Inspectors Responsibility - Requires good judgement, common sense and good 

communication skills. 

1. Perform inspections as needed, in addition to a daily and weekly schedule. 

2. Maintain the leachate sampling device. Maintain the leachate collection 

system. 

3. Report to Ford representatives the status of facility operations. 

4. Provide coordination for facility activities. 

5. Knowledge of the Spill and Accident Prevention Plan, Contingency Plan and 

Emergency Procedures. 
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Michigan Hazardous Waste Industry 

Training and Technical Assistance Program 

An example o~ the training provided by the independent waste management concerns 

is provided as Attachment 20. 

A recorded schedule o~ trained employees is provided as Attachment 21. 
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Attachment 20 

. Michigan Hazardous Waste Industry 
Training and Technical Assistance Program 

Michl gan State 

.. 

• 

University, Community Development 
27 Kellogg Center 

East lansing,. HI 48824 

Programs 

In cooperation·with the liquid Industrial Control Association 

Supported by a grant from the Michigan Deparment of labor 
Safety Education and Training Program 
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Michigan Hazardous 
Waste Industry 
Training and Technical 
Assistance Program 

April 13, 1983 

Cornmunlty 
Oovolo~monl 
Prourams 
Michigan Stale Untversity 
27 Kellogg Cenlor 
East Lansing, Ml 48824 
(517) 355·0100 

To: Members, Act 64 Advisory Committee 

From: Lynn A. Corson, Ph.D.~ .. 

199 P1erce Street 
Birmingham, Ml 48011 
(31 3) 642-9797 

Subject: Conveyance of Material Re: Michigan Hazardous Waste 
Industry Training and Technical Assistance Program 

It is with pleasure that I respond.to the request of one of your 
members, Mr. Walter Pociask, K & D Industrial Services, and 
provide the attached information. , 
The Curriculum Guide provides a general outline of tho various 
courses offered to employees of firms· licensed as pr•:"essors 
or haulers of hazardous waste under Act 64 and trans. >rters of 
liquid industrial waste licensed under Act 136. 

The brochure describes the training and technical assistance 
program in more detail. 

I will be pleased to· answer any questions that the Committee 
or its individual members may have regarding th~ program. 
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005 .. Overview: Safety Hazards ol Working with Hu.ardous Wutes 
Ins true I ion a I Outline 

Topics 

1. Physical Properties of Chemicals ... Physical states: solid, liquid, gas, vapor. 
b. Organics and inorganics - solvents, etc .. 
Co Acids and bases - pH 

::!, Incompatible chemicals - problems with mixing 
a. Release of noxious _gases: e.g., cyanide, H

2
s 

. b. Relese of heal - concentrated acids and bases 
·c:, Other eumples -.MOOl/SET list 

· 3. Storage and labeling - a plies to all containers - large or small 
. . 

a. Proper. identification of contents - eep in origina container wheinever possible 
b. Store In proper ilirea: e.g., flammables, incompatibles, corrosives 
c. Other considerations - don't stack too high to pre.sent handling difficulty; leakage 

problems; aisles betwee11; .containment provisions 

4. Materials handling - . . 
a. Housekeeping 
b. Proper lifting techniques 
c. Drum handling ' 
d. llh trucks 
e. MOOl/SET •s minute safety talks' 

s. Controls - Engineerins controls and Personal Protective Equipment 
. a. Hazards Recognition 

1) Falling . 
2) Striking 

~ 3) Being caught 
4) Contact injuries 
5) Breathing in harmful atmospheres 

b. Other - machine guarding, blind comers, barricade, construction 

6. Fire Safety 
a. Prevention - housekeeping; call list; disaster plan 
b. Theory - fire triangle; flash point; l.E.I..; U.E.l.; extinqulshment principles· 
c. Equipment - blanket; extinquisher use - co, col, dry chemical 

'1. Confined 5Pace Entry - Definition 
a. legal - MIOSHA rules 
b. Hazards awareness - CO, C02, toxic gases, flammables 
c. Atmosphere testing - %0 2 .and I..E.l.; meters; toxic gas sampling; ve.ntilation area 
d. Victim rescue and equipment for safe entry 

II, l'irs.t Aid - Immediate action -
a. Prevention and ReaJiness - first aid rules and klu ' 
b. Procedures - Immediate flushing, call list 
c. Equipment - drenching showers, eye washes 
d. Chronic - dermatitis prevention 

. ·: .• Q 

Resources 
1. Handout - Employee Safe Work Manual - Oray Publishlnl! Co, 
2. Chart - flammable liquid chart 
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/Physic - Yell's of MaHer 

Mattn ('all ut In three dllfercnt states, dc.;il!'llatcd as solid, liquid, aad. gas 
(Fi;;. 1-ll. •him· ~·o be distin:;ui•hed b~ certain qualities. 

~ ~ 
flo. 1-1 n.e phy~lcal •••••• of Moller 
eli!..,.atrat•d by wat•r• 

s.r .. 

I 
w 
0 
w 
I 

l.lq..W G .. 

..\ ~ uample <>f th~se three stoles of molter is furnished by a 
blork of ice. As ice it ia a &Oiid,'the shnpe of which con bo chonged 
by •c•Junle force, but its ••ohnne chn be chnnged only by a •·ery 
j!I'M& Ioree; i.e., i<e is only •·e.-y sli;:htly compres.~ible. If its !em· 
rentun is rni""d it melts, th111 is, it pnsses into.the liquid slnlo DS 

.-atu. Its ah•po tl1e11 will depend on the vessel it is in, or if spilled 
· .. lhe ground it. will flow into whnle\'Cr e:n·.iti('s nnd spn.ces there nre. 

bd"ftl> the particles thnt onoke up the soil. .\a woler, its volume 
cuolle chonged very little becouse,like ice, it is neorly incompa·essibfe, 
Unfed to Loiling in an open vessel, it chnnges to o gas or vapor and 

.,...iJiexpond ond disnpprnr completely in the oir. Heoted in n closed 
Ya~el, lhe Yapor is retained in tho fo1·m of steam. <·a using pressure on 
I halides of the Yessel. 

'nais upnnoion dne to th• change from the liquid to the gaseous 
.Uta by healing ia u:tremely imporlnnt. Without it there would be 
no slam enginH or stenm power plnnls. This h11s its bod side lno, 
for it au .. s boiler explosions ond furnishes most of the explosive 
lorcooholcnnoes. 

Fow substance• can change as reodily under normol conditions into 
the three stoles of mnlttr •• \\"Oier. But the snfety mnn should 
recocnize thot chor.ge in the alate of mottor, ns from solid to liquid 
to g.seous, OC"CUJ"S in mnuy ehtmicnltn'OttSSt'S. The dc~:ree of'rxp:m~ 
aion when chnnging from one stole to onother (liquid to gos) hos 
muhd safety implications. · 

Vapor 

1he term npor is applied to the J:ftSCons form of snbshnces thot 
at ordinnry lempt'roture cnn exist both no a gns nnd as either 
liquid or a solid. For tznmple, ~nsoline, normally ll liquid, vopo9Zes 
lo produce a. g:a.s which when miJ:ed "·ith the con-ect omount_,Pt oir 
makes our oulomobiles run. Water nt nil ordinory temperotures 
lftJ10rdles to form a gas 'vhich we ordinarily refer to as wnter vapor. 
Vopors are often a nuisMce, a byproduct of the use of the liquid or 
10lid producing them. They ore olso used to do work, such os vapor 
d"G"'•sin~. liDny ,·apors ore toxic, for u:nmple, the napor of carbon 
lft1 lori~•; •nd the safety mon should be on guard whenever vapors 
an 1neot~nttred. 

Dust 

For all proctical purpoou wa con define dusts as rnrticlu of solid 
maUer dividod by ab1.,.1ion and line enough to tlont along nnd tu bo 
distributod by ordinary air motion. This, of rourse, ononns bad air 
for breathing and if the dust is combustible a lire and explosion 
hazard u well. 

Fume 

Fumes are particles of solid mnller also, but the loran fume is conect 
only for particles formed n·hen vapora are condensed fl'om heating 
metals or other substances. . 

Mist 

•lists are droplets of liquid so line that they float in tl•e oir. Thoy 
may be'Cormed by eoudensntion from the gaseous form (example, fn~: 
aLove a pona on a still cold morning), by gas escnping from a liqnitl 
and carrying fino droplets with it (example, chromium plnling tonk), 
or by brooking a liquid up into a very fino sprny ( .. ample, oir 
brushing) . 

Chemical and ~hysical Changes 

When carbon. 11 black solid sub5tance, burns In air, an invisible ~·~consist in:! 
of both carbon ond ox~·gen (carbon dio~ide) is formed. \\lien milk sours. thr 

i sugar in the milk is com·ertcd into on ocid, ond the composition and the propt'rlies 
of the acid differ greatly from those of the sn:;ar. Iron rust formed by the corro:;ion 
of iron metal.cootains oxygen as well as iron, aod it is therefore a different su!>. 
stance witl1 different properties. All such changes ~re called ebemical changes. 
A chemical change always produces at least ooe substance entirely different in· 
coroposition and_ properties from thoso-tbat -existed before. the change occlll'red..: 
In addition, ~u chemical changes are accompanied by either. the formation or afr 
sorption of some form llf energy; 

Changes that do nol alter tbe compositio.n ol a substance are kno'lffi as phy•ical· 
changes.:. The melting of ice, the freezing or water, the con,·ers.ion <,f wal~r tn 
steam. the conden~1tion of steam to water, the dissolving or su:;ar itt \\ .lll'r, and 
the heating of iron to redness, are oil examples of physical change. In each of 
these there is a cbaoge io properties but there is no alteration of tbe chemical com­
position of the substances involved, Water, whether in the solid, liquid, or gase­
ous state, retains the same chemical comP.,.itioo. Sugar is tbe same chemical 
substance in solution in water as it is in the solid state and can readily be recovered as 
crystals by evaporation of the water. Iron, an emitter of light when red bot, is 
still the same substance that reOect• light when cold. 



Skin Absorption 

I 
w 
0 
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Corrosives 

Dermatitis 

The intaotskin (see Fig. 17-1 (is an excellent barrier to passage of most 

chemicals, especially against most water solutions. Howev· ·y 

chemicals will be absorbed through the skin, while others, w .... n . ,n 
not he absorbed through the intact skin, rna)' enter the body through 

cun, blistcn, or wounds. Absorption this ,\·ay may be more dangerous 

than through the respiratory or digesthe system, which may provide 

defensive mechanisms, since it i$ absorbed directly into the blood· 

stream. Chemicals lhat will be absorbed even through an intact skin 

include tetraethyl lead, used iu a knock suppressant in high-octane 

gasoline, aniline, ltydrazine, the boranes, and nitroglycerine. 

Corrosives damage by chemical reaction wilh the skin they con· 

tact. In addition to Injuring the skin and the undcrlvin« tissues, the 

wound proddcs a poim of emry for the to•icant to ;.a~h the blood­

strc;m~, producing an effect worse than skin damage. 

Corrosive burns can be caused by suong adds or alkalies. 

Alkalies can cause progressive bums, the injury increasing as the 

alkali mows through damaged tissue. This is especially critical in in­

juries to the ~yc, where delicate tissues can be dam:igcd little by little 

until ,;,ion is destroyed. If a corrosh·e chemical is swallowed, it will 

cause pain in the mouth, throat, and stomach. There will usually be 

,·omiting, diWcully in swallowing and breathing, distension and pain 

caused b)' gas in the stomach. 

Some common corrosives are concentrated acids, such as nitric. 

hydrochloric, sulfuric, and oxalic; strong alkalies, such as sodium or 

potassium hydroxide; and reactive elements, such as iodine, chlorine, 

or fluorine. 
The severity of 11 corrosive bum depends on the concentration 

and type or corrosive chemical, whether the contact was covered or 

uncovered, and the length of time or contact. For this reason, a harm' 

ru! agent should be washed away as soon as possible and neutralized 

with a mild antidote if one is available. 

A covered skin contact usually creates a severer skin reaction 

than one which is uncovered, Tricresylphosphate evaporates rapidly 

from an unco,·ercd skin, with a sensation of coldness and a brief mild 

rcdncs.. Clothing wet with trkresyl phosphate produces a burning 

sensation and blisters like those or a second-degree burn. Even less 

harmful liquids, such as' gasoline, will produce similo: reactions. The 

importance of prompt removal of comaminatcd clothing and of 

damaging chemicals is apparent. 

Dermatitis is skin inflammati?En used by defa!ting of the skin 

or by contact with an irritating or s silizing substance. Exposure to 

solvents often causes removal of 1 e oils that keep the skin soft and 

pliable, making it dry, scaly, somewhat thickened, and with a tendency 

to crack easily. Some redness may result £rom the irritating effects 

created by the absence of fats. Such skins often have poor re<istance 

to bacterial inrection and heal slowly when injured. Rep!accmem of 

oils with creams and lotions to control the condition is only partly 

cffcnh c The onlv·hooc of rc.covery i< ~encrallv rrmo.al fro..., further 

.., 

-'I lamage 

Of all skin contacts, those ,.-;:~ the C)'es are the most damaging, 

because of their sensitivity. Mos: materials have the ability to injure 

the eye 10 some degree. Solids C!:l harm by abrasion or by chemical 

action. The mildc51 injury is prco!::Jbly irritation which causes redness, 

watering, and stinging. More SC\e:e irritation can damage the cornea, 

the transparent covering or the e!·e, involving a dry Scratching feeling 

and \'arious levels or pain. 

A corneal burn is the comr.:onest chemical eye injury. Corrosive 

•apors·or line spray can cause n:3ny liny burn spots. Contact with a 

strong mineral· acid or alkali cJn damage or destroy vision. The 

tendency of alkali burns 10 spread, even though emergency treatment 

has been given, makes them l'"f-:~ularly troublesome. 

A hazard that has developed :n 1he past few years is the possibility 

that a sprayed or splashed corrosin material, either vapor or fine li­

quiol. may be caught between:» contact lens and I he eye. This keep< the 

chemical in close contact with the eye for an abnorma:,y lveg puied, 

aggra,·aling the burn. 

/ Solvenl• 

The sohents lTe 1\l"e luterMiec-1 in lire those. .. thn.t nn ho:~:.rdous. 

Somo give off \"RpOI'S llntt ,,·iH burn and e.'l\p1orle; for f!:K:unplc, gn."lO· 

Jinl", nn.phthm, ltenzeue, methnno1 (wood nlcohol). Some au·o ex-

1 tremely to:s:ic ond their \'apor.a, if hren.thcd, can 1•oison one; e:~nm­

ple!~!.1 bl.!n7.ene, c:na·bon h·h·nr.hlm:ith•, nu::l1mnol. Nol~ tlmt bcnzen«". 

nnd metltnnoll>l'l"""'t oot!t'hnznr<l•. 

Carbon teh-,lrhloa·idc furmcrly l'fR!i used in lh-u ,•xtin~ui!"hers. its 

high to_xi,·iay, howc\·cr, mod..:c:i it mD~&:' fc in mnny .sihaatiuus, Bnd mnriy 

nnthoritiete nnw prt,hihi-t its furthea··uso ms n. lim cxtin~nishing ogcnt. 

A110ihrr pomt. io I'CIHrmltel" is tlma the hi:,zhcr th0 h:.;npcrnture thl!l 

fttSier the vupOI"!-1. romo off from U1o ll«&uid. Ro if the process in 

which the soln.,nt ho UF<Cti hl'nts It lli!Dl. lhe hn.:t:!!n.l is incre:t.'red. The 

ruuount. (ccmccnh;.ltiun" of YlllJOit" in tho uir) n·;u:1ws iho pumt 1lt 

whirh il c;m hu1-n or expi()(lP, or nt ,,·hida it crm poison uiU) morr: 

quickly thrm if it \H~re uot. hcntcd. That mi:.:ht make it :"c,·m thnt 

aho hnz:,rd is gre:lter in hot we:.ather thnn t•oM, but 1 his may l~ otfsct 

by tho !net lltat "imlow• nnd dooi'S om likely to he krpt ope" in 

summer nnd kept tiAhtly dosecl in. ,dnt'"a·e o.t lca!'il whwrc,·n wintern 

nro coltl. 
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Chemital S)'_mbols 

Tltt> rhrm1cnJ f'ymboJs n 1-c M> uni \'rl.,;,n lly used to ind icnt c I he Clwmic:tl 
compounds thal t\·ery ,..urcty IIU\Iltohnul\1 know the ~ymLol!oi or nf l~:tst 
1 he ('Oil Huon eltmeuts. Thrl'OC syJuhols nmke possible ''- siu1plc mean a 
or imlicntin~thc m:-tkcup (chemirnl formuh\) of (':h'h ("fJIII)IOIInd. For 
exnmplr, the fonnuln for rRrl>nn mouoxille is CO, which sho\t"S thnt 
c:h·h- --lecule of (':Ll'hou nJOunxitle h; mnde up Of oue olom each of 
cnrb .ncl oxygtn. 'Vhete thei"C i:'\ more tlmn one n1om of nn element 
in n compound a subscript is useU to show iL. l''ol' example, carbon 
tliosiUa is CO,, mrnnin;.: f hu-t on a r:u·hon n.nU two oxygen ntoms hal'C 
coml>ined. Wate1· is 11,0. lly nclding nnother nlom of oxy;,"'n to 
H,.O '~e get hy<lm;;vn J>o!roxicl" H,O., a mild solution which hns long 
been used by women to ~h:mge their bruwn tn">iSCS to l>lond. When 
,. nncentrated it is a dangerously corrosi·, .• chemical. Who~ a .tif· 
lOI'ence that exfrll little AtOll\ of oxy;:en .mnkes! 

We need not concern oursell'es 1rith the hi~:hly complex compound• 
of org~nic chemistry. l~ven the chemist uses the nnme it the formuln 
is long. If it lHLS • short trade nnme he \\'ill prol>ably use thnt.. For 
cxnmple, tho fonnula for. tl1e 11·ide1y used insocticiJo DDT is 
(ClC,IJ,), CUCCI,. Its ehemicn1 nnme is dichloro-diphenyl·tri· 
chloroct.hone. No one will e1·er expoct nnyone hut n chemist to know 
its rhomicn1·nome let nlone its chemicnl formula. llut n snfety mnn 
should i'ccognize the formuln, •• well ns the nnme, fo1· mony of the 
chemicnl compounds he will encounter. llere are a fo1vto star~ 11'ith. 

m.,,_lt: c-P•"""' 
""nlrurlc arid-I I .SO. 
.'\ltrJc utd-JIXO. 
H7drochloriC' lf'ld-IJCl 
.. \mmnniii-XIIa 
::-'Auld I<" ~n Ore>-~•011 
Cau•tiC'"potub-KOH 

o,,.,., .. c.,.,, ... ,u •• 
CArbon lf'lrD('hlnrlcle--CCI. 
Jo:ahyl alrohol (l:rnlo afMbol)-c,.II.OJJ 
Ut•u.&t'ne (b"nzr,l)-c.JJ, 
Tuln('nl!-CI I ,C. II\ 
llelb7ltlcobol ( Wf'tbauul)-cU.OII 

Acids should !JO btvn·d in C'ool piurc . .; ~~wny f1out ll1() ~lli1 "IH: ' 
nwnv from othC'r chcmh·nl~ nucl waJ.ilc mntcrin1!(. 1'hc }Hl!Oo.!:iibilit_\' 
lf':lk.nJ!C- to flool'~ hrJow (if nny) sJuH!lcJ nJwnys ~ lnlfrn intO RC'("OII 
"·here nmounts kCpt ore cou~idrr·rd,Jf', floor-s shou1(1 Oc impc:n·ious, 
a~d resist in,., mnterinl, nncl nn·ancrclto he hose-d clnwn ns nertlr-d. 

Pro\'ision; should he m:ul~ for tl•r ~;.·lfr. Jtnncllin~ n! tont:-ti~ j r 
ticnlo.r1y cnr·Loys. Vn•·iou:o;: typors of C"arJ,oy hnmlliug- eq!J_ipmL •• " (I 
trs, cn.rriers) nrc n,·nilnhlc rmmn('rrinll.v. . 

Prplective clothin,::-r·ut.IK"r RIH·on~, :,:lm·c.c,, nncl(,erlHlpS ncnl rrs 
ing shoes-shoult.l be worn whrn hancHiu~ nricll\. Chrmicnl t~ 
wo~,.,les or fnce shields should nlwnys be worn whC'n hnaullin~ or U.'=i , ~"'" . 
acids of any ldnd. 

NOTE. Rn11t"lln 2G.1, ""Tbe lnnrgrmlc A<'hb," nflhe U.S. llt'parhnt"nt nt Ln 
Bnrran of :l.Abor Slnndnrd~ ('(Uifnln" drtnll«'d lnturuwll11n "" th~ (Jtdf"ll 
hftznnht <"'DIIC"t'lf'll 'ft'ilh the uae and bnnUiin' of odd" Dnd rt!'C"OIJ\IUl'n~"'l : 
rtchnc• lor t"Ol1t rnl n1erururN. 

Boaos. Ilnsc~ nrt' compound• thnt ha1·e one or morn "hyclrm 
~rroup!!. A hydroxyl j(roup is nn ntom nf oxy~en linkrcl In nn nl 
of hydro;:rn (OH). Chomic·nlly, it nels much ns thou;:h it wc1 
Ain::ln ntom. 

""o hn\·e two \'rry lif'ti,·r. 1m~ lhnt nrc wi«lrly USC"'t1: rnuslit~ ti 

(sodium hy•lruxide) (NnOII) nu•l nmslic potash (poln,..,imn 
droxid•l (KOJI). '111ri1· hn7.,.,1s nro •imilnr nnd wetl't":ol I hom nl 
'l"hey nre rnlletl "c,luHlit-s~' lK'f·auS~:' tlwy ,.,,t nt<Y.-;t or~nni(~ suhst~1wc 
~kin. {nt, flC"sh, hnir, ynnr ~lm<.-s1 the wvndrn floor. 'l"lwy t"t•owl ,. 

fats to form sonp nn.J l(lycrrine. O•·•limu·y lye i• N;•Oll tli><sol 
in \\nter. . 

These twn (·nustk~ nl'l' Jll;trli:t•trtl aml h;uu11r\l in tltr form of lu11 
pel1cts, sticks, and in r:ms m· dru111s nf li;rht ,:;..t:zc shccl sh::L ' 
molten c:mstic is poured into n drum. It lt~l"tlcus on coohu~ I 
white solid mnss. The U!i.rl' ,..-h·ips the sltrl•t mr.tul ofT nncl t·hop~ 
m· br'C~ttks up the c:mstit~ into piN·rs o{ C"nm·~uienl si:r:t ... 11tis in\·o 
the h:tz:ud.of flyin;: chips th:at will stit·k Cn sweat)' sl.;in n11.t l11 

Acids, Bases, and Salts Caustics cnn c:nu~~ ,·r~·y sct·ious ty~ Uaum;.:r .. :o;uit:thlr. l ."t' 

equipmenL-nprons, glon•s1 gog-gles ox· face slutltl:oi-:-musl Uc " 
A

1 
Arids1U'f'- ('OIIlponuds II uti lui\'C' unr m· mo1-c nlmu~ uf lo(}S("l.'·--"- ·~ . . . AI f I -~ 1 lX)- · 

hr1tl uytlrn;:rn. Thi~ hyth'fiJ!_rn nrts ns thon~h ir wrrc t)issarislir.t when h:mUhng or us•ng cunsucs. . ' sn ely 'ton' pr<h'll 
willt if~ Jl+111U('!' -nntl is :a)W;I\'1" Jnuldllg' for 11111' il JiJn-!'\ h(•tff'l\ rur fOI'Othcrneo.rbyWOI'klllCH. . . 

I I I I · · '1 "I 'I" 1 1 · I' Cnlcinm (C~) ••i•·•"' u• nnolher wule!o ,..,1 l~:~sc tlml wlulr ;•x:uup t•, ay' roc 1loi'H~ uc1d ( i( ). hr 1\'t I'O;!C"U nlnlu IS ~~ t l!-i· . ~ · · . J ' · · • k · . • · :~s causiJC ns cnnsllc IK)tn~h m· caustiC ~:.nd;•, ol I"S lut7.:1nJK. Onliu saflsfic•1 that 11 wtll ta ·e np \\'llh almost :mytlun;:. Of.t·um'lil', the 
1
. . 

1 
. · ,_ (C CO) 1,,1·· 1 1 1·11 • 1 . . . .. 1mesl one 1s ca cmm C.lruonnte .- l • ten mrnf'i 

other partner, chlormc1 IS not. ton l1appy o11l11•r. l•nr cxnmplr, whon. . IT CO 1 Le · II' (f' ()) If . 1 ·1 1 . . • 1t g1ves o 1 n1u t•omcs '}liiC < 1mc a . ";1 r.r s nt 1 

n molecule of J!CI morts nr \\'llh nmnh·•·nle of on1mnry h·o (l\aO!I), t C 0 't 11 1 1 1 1 Le Ill"" ('•(()II) (r·111 ·tic lin • . , ~ ' . . 0 n 1 S\\"C S l1Jl1 A:t" S 10 , AIU CO , .. .., 0 : • "" 
:ho~ Sl<np partners fast nml g<'t ho;.m dom~ so. lhc 1'<":\clmn ~·that is, CnO+J!,O=Cn(Oil),. It will.thrn t:lkr("l), out of 
!.Il.l + N nOII=S nCI + Jl :0 + laeut. ll~r. 11-:ll'IJon g_Of:'s fn:-.t nwl .'s air, turn the 11:0 loose n ml ag-a j 11 het•un 1rs C_uCO.J. Thi~ is llu~ t1..':tcl 
11kely to fonn s1enm nm1 c:tnF.e sp;1Urrmg or C'Xplo:uon. Uywhit·hlinn~plaslcr:md limcmnrturh:u·tll~n. 

Tlu't'tl nci<ls nre fomu1 in OI'OI'Y llllHII·JII m·y otn1 nmny plunts, n1111 CnO 1111<1 Ca ( OJT), tll'e Loth t'iiiiSI ic l.ul "'" mnrh !"""so I hnn Nal 
!lfO so es_~ntinl lhnt thL•y _lm,·r IJN.n l't"fen't'd to OIS the workhor~s of AnU J\OII. The fau·t. thnt· quickli111r ~1r:1ts up ou Wf"lfin:;: h:1s t"all 

!_he chrmicnl industry. They nrc mndc nnclnsrd in umnm~ts of mil- many liJ-es, p:trtil•Ul;trly in lmihliu:.:- supply yn1·ds. (~uit·kliuu 
iions of tons per yenr. Those nt·i•1• nl't" hy•1r(J('h1m·ic (ll('l), s11lfnrir dumped into n wooden bin. tho roof )oaks, lim •ln•·ts.in•tho bin: 
( ll,SO,), nnu nit ric ( IINO, ). Hot•:JIIso. nf I hrir dissal isli"l hyd1·n;..,•n is rArric•u to the nenrby lumber. A 11otlwt· hull Oct· yard j!OOS 
i"lrmP.nt, they are very artiv«' t"hemirn11y, th('y n-ttnck t\ \'l•t-y wide Such fh-rs nre S}K"t'hlrtlhlr nntl l"t'I'Y e~qx~usin~, ;~1Jlx-c-n.mro of fail 
n1riety of substnnces inrlmliu;: hnnmn ~kin nnd flesh nnd C'Yt~. 'l'J,r_y lo Sl'ort' quirk limo pt"'JX'l'ly. (Juidditnc shouJt( ~~ stm-aJ in L'OUCI 
·!l'e not flnnunnl>le, thnt is thry c1o not I· 1111· ot· exploclo. 111e1'C is, l>ins with lenk·proof molal rm·e•-s. prefc'111Lly hin;..'<'<l "" tlml I 
:!Owever, the ~ver present possihilily of let,\i:nge or &pillngc into m:1t~ "·on't. he left oil' ol' thrown bnck. 1'hl'll mnkc tioubl_y sure hy lulYil 
:inls or substances ,.,jtJl wi1id1 they cnn renct to c:nus.-3 fire or explosion gooU rooE. 
>r liberate toxic l'Rpors or g11scs. Nitric ncid in pnrticnlnr is likely . I II 1 I· 1 · f · · · · S lis \ •·alt1~ .. ront]lquncl ol u•t· t:m Wo"l rr w 1u· 1 1s ormrtt o set lim to sawdust, sh.:~,·m~, stmw, nnd nmny nthcr finC"Iy thnde.J 0 • ~ '"'" ~ ·~ . , • ' 
·nml.m!;tib1c nt:tlerinls. Both hydmclllorir. nnc1 uitric nric1s ~i\'c ofT tho' rend ion of :111 nritl \\'Jth .:1. .h:ISC' .. Salls _;~n· tu~e,ll~ Mnhl·l', t'' 
~as "·hen henled nnd, thrrefore, cnn Lur-st. lheir ronlninrrs. Thr: II'IHl)(".t-ctl ('Oiupott!Hls \Hil saltsllrtl wslh tltC"Il' lot Ill 1trt•. !'unn· 
·a pars gi1'fl\ oil' by nitric nritl whrn it is hcmtfil nt?. vrry cinngt!roll~ tlu!m• however (tl1e otrspring o[ tho upcr" ucids, l":'"'·hloric 
'1!'('~- Wton.tl1'E!'d in nn)' enh~itl~rh.hle niim\IUtt tJ\~ uro Jiktly In t'lln~ ex;uup,Je), n~'C Yfll'l lourhy nud hlow up nn vrry slt;!hl p~u"''K';It 
....... •II thmo~:~~. 'J'fiO \'~JIOI'B Q! l!CI .. d H,AO ..... 1\0 lnt•n .. ly ,.,, ... o!IM or nilri~ MCill (llllt•nt~,o) ""' fUI'll"' ""'"' part fnlrl~· .... 
rritntin~ that they aro unlu"Mllhnhlc .. Thia property i1 n snfe,:ruftrd but if hf>Rted will• mcy~tn·lnm::ry suLsfltUt"t~ lht'.Y IHMJ' ,:h-a up tl 
---!"'('nuse it gives wamin~ of el·cn '*try low ronr.enlrnrion in the ftir of u~y;...,·n nnd *'' lhrir uitrnJ..'t"ll fN"r without nun·l. fu ..... -..., ur tlu·y • 
;10 ,,·orkroom. Ono grt!ll out quic·kly, i( he r.nn, In J[rt. hi" Urr.nth and "tnl1. A fire or giv~P ntf poiAOuons ,::·,~ 01' lH>th. Su dun~t. (nul " 
-~ct the stinJI out. of his tyts. lf tho COnt'entrntion ia high nnd ho co.n't nitmlt-M Hnlt·~ :rou kuuw llltlU. Thn Kumn it~ tnn~ u( r,. .. "·lllun 
:c:tout,hedies. _ =--365- andthclika,unl;·mol't\tliU. 



Enter the !\vo dig!! code from the !Jblc below which corresponds 10 the DOT h.::~zJrd 

dJ~s of the w.1stc dcscnbcd. If the w.;stc dcscnhcd has be!'n shipped under more thJn one DOT 

·n.:!Z:Jrd cl.:m. use .i sepJrate .line for e"'Jch DOT haz.:mi ·class. • 

----------~~~~~~~~~-------
--------

DOT HAZ.-\RD CLA$5 Code 

.:ombustible ............... "' .... ~ ........ · .. c c e ... " .............. c ... 01 

.::orrosivc ; U 0 ~ ll 0 e 0 e 0 a 0" 10 e <> 0 e ... <> fl <0 01 <0 <0 0 0 ~ .. <> D & 0 0 ~ •0 .02 
most 

Etiologic Jgcnt ..... II~ ........................ 0 II@ .... g ...... a~ e" .. ~03 

Expiosive A ............... · ....................... ., ........... m • ... • 04-

Explosive B ....................... ill ................ , ...................... 05 

Exolosive C .. ., .............................................................. &06 

FIJmmJble g;:as c m .................................
.......... ...... • ......... .. 07 

FlammJble liquid •.••••.••••••••••••••.• , ••••••• 08 

FLammable solid ............................... · ........................... .. 09 

Irritating Jgent· ..... o .. .o ..................................................... 10 

Noni..!Jmmable gJs ••••••••••••••••••••••••••••• 11 

OrgJnic peroxide " .................... " ... e .......... " ...... D " .. D .... .. 12 

Q; "'AG'"""""'""'""""'·""e"'"'""'"'""'""": ............................ 1] 

OF\ a e .......... e ....... o ............ o.~ ....... ., ....... ., ...... "?.· ... 14 

OR/\.1-E e., .. .,.,,."., o 0 .," a,.., e e e.,., o., o eo e" <o <> 0> eo o e" o" <> .. 1 5 

Oxidizer ...................................... 16 

?oo~on A •••.•••••••.••••.•••••••••••.• ' •••••••• 17 

Po a son B 0 0 .: "G .......... " ..... · .. e ...... •• 0 ..... 0 ........ ... 0 .. " .... .. 1 a 
RJdioJcttve ••••.•.•• , ............ · ....... ~ ••.•• · ••• 19 

-----
C. EP.o\ HAZARDOUS WASTE NW.1BER 

TABLE Of HAZARD CLASS PRIORITIES 

Poi;on A 
fl.1mmable Ga~ 

Flammable liquid 
Oxidizer 
Flammable Solid 

Corrosive Mal«>rial, Liquid 

Poi;on B 

Corrosive Matprial. Solid 

lrrit.1ting Materials 

Combustible liquids 

Other Regul.1ted Materi,1IS (OR\\) E 

OlhN Regulated M.lterials !OR.\1) ll 

Other Regulated ,\\aterials tOR.\\) A 

Fm'li~tcd w..Jstcs. critcr the four r.iit;it EPA Hazardous WJstc Number fr.om 40 CFR PJrt 

261. SubpJrl D (Set! t\ppenr.iixl which identtloe~ the wJste. For unlisted w.lstes whoch Pxnioit haz­

;:mious ch.u;,ctemtocs, enter rhe iour di~1t EP."- HJZJrdous Waste Number from 40 CFR 1'.:111 ~61, 

Subp.1r1 C t~ee ,\ppcnd1xl whicn is Jppiicable to the WJ~Ie. 

For a mll<ture oi·more than one il\ted or unlisted wasfe, enrcr all oi the rciev.:~nt EPA 

Haz.:~rdous. Waste Numbers. Four sp.1ces .1re provtded lor this on cJcn waste line. If more spJCC is 

needed, conunue on the next linetsl. MH1 leavl! all other Hems on thJt line biJnk. JS shown by the 

ex:~mple below. Ceneri:ltors who ship lab pJds ;ue currently requ1rcd to list the h.u.lrdous waste 

·number lor each of the comutuents of the pack. 

.3 

----·------
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1.2 IVo•l• Chafflctuidia. The hu.ardout 
aub&l•net lhal ..,., ohtel"\'ed for tcorin.a tht 
re1rasr c.alt&ot')' INJ' be diflcrrnt from tht 
auLitlanca uaed to KG~ watle 
chMraclcritlica. 

Rractivity am! ,·nc:ompallbi/ity, me•auru 
of the potential for tuddcn relcaaea of 
conce-nlrated alt poDutanta, are.evaluated. 
Independently. and lhe. bighul '\'Olue (or 
.ather It recorded on the worll. aheet. 

/lcaclirily pro-rides. muaure or lht fll'e/ 
n.ploalon lhrcal al a f~oiU~y. Anlgn ' VJ1ut 
bot•d on lht r•••IIYII' oloumoation uoed br 
N!'PA (111 Tobloll~ Ruallvlly rtUnr• 1111' 1 
IIUtnhet of tlltnln01> tllfnj>oUnds ari! aivellla 
Toblo 4. 

TABLE 11.-NFPA AE.ACTIYITYAATaHG$ 

8 u,,.,.... ...twdt .. ~ N!:tle ,.,_ 
........ I'IIIPO"-,. ~ .,., .-10 ... 

fllllll~ w!OI-.tlf--~--- I 
, ....._ • .....,. 1ft .,.._~ ... fiOIII'\alty 

~ llU ~ ,.., t..c:om. II'IS~b- .. 

~ ~b#-...., P""-·· 1111' "f\d'l 
.., ....::11 .tl'l -- ... ~ 181ct:.e ., 

-vr .,_.no~ ~'-::cc:::::--::::-:: 
I .u.~ ~ .. lhcmW'._ •• ,..,..,.. ,., 
~~ aP'IIf ,..di'Jo ~ wiOieftl ch;: ..... ra1 

Cf'la"¥ bul !kl rCII ~-- "lrda.odct rr.n .. ""' 
•• , '""'-t:tt Uti undPgD ~ ehl.flol)e .,;o. 
•ll&l'd ,. • ..,. a1 .,.,... 111 nor"-' v~ 
U• and .,...._ •• IWf"dd Aft lof'l::li"!~ 

........ ~ cNngil • ~··ed li!ll!p ...... 
Vn ..., prn.sur-. ..... ~ h:A tn> 

~" .t*=fl ""' I'Ud ....,....,. wit!'! "~'!'f , .. 
~ mey bm pol....,~ u.m;~t.., 

- .... --:--:--:-::---c---::-:-:-3 U•~ wtdl ~ ~ .,. capab:. Cll 
.. .._\or! ar d ·~ *<:Dfrlpos.ihon or fll 
·~- ,..ctlcin bul ......,. ftlq'.-n • ·~ 
1not.0r.g -.n:. • ..-:t~ ,..., 1» htce1ed 
.,..,. ~ belarw ir-11 .. \ICWI.. ar.du..1c$ 

....... -. whet! ... ~ tit ~~· .. 
~ ah:O • ..,.,., ~;at.., ... 
..., Jlfii'UI.II'es Cl" a1'dl ...s ~'r wolft 

.... ....,_,. ,~ .... 1111' ~"'-
• ... ... ,. wtw:b lrl ~ .,. ,...~IJ 

~ rtl Ck\oniiiiOII •• ~do~ 
~ • ~ -.:lofl at norrrul tc­
,..,...._ 8lld p--...., ~ INttf"..U. 
....... .,. .. ...._ w ...::twcal 0' ~ --

TAIILE 12.-INc:oNPATrBLE MATEIIIALI 

• 

I 

• 

+ 

1ft '- hta ~. h fl'lirlir9 fl. • Grmct A "'~IH1itl wfttl ... 
Go014" • rM\er\1.! ,., .... .., po&tnt.ai U'~tlqUerQ .. -

----~----·~-----------~-~·~-----
~ ...... llh.ICf9t Add IWgrL 

.......... C..IC ioo:p.idlt. __ kG llf'llf --· 
,.,. .... ~ hlte!J .. 
.... w. ~~ ...... __ ~ d!:31Wf1. 
....... Car,.... .....,. flee'II'Ofyto K.id. ... 
....... _,_ ___ £td'al-4.c.id"":M Cll' ....,._ 

L-.....,.....,.....,....., ....... """""''~'~----..,.. . ........._ --·ad .. 
L-···~~- ~~ 
...... """' .. .,. SpMil -·rd lt:IICl 
&p..w ~ ~ ....... c K1IIL 

.......... ....... ... -

TA8LE 12.-lHc:ot.tP.-'TJBl.E UATE.AlAI...S­

Conlinued 

........ ~ ........... el • c-. ... ,_., ........ . 
"'OU(II • -t.wwi.....,. ~ ... ~ em- q ..... --

,.,~ ... _..M 
011(J1.4111\~-· .... 

------------ C:.bft. ..,_ 
... l-' l'tfO .... ........... 
150,0, sera.. 1'0, 0\, 

sa. 
Oltow -~-~ ...nL 

~ DC~~"! Q "*" ,.... ~ ...... .--.. 
lial\ P""-'-llcln fJl ~ • "-c ~ 

..._ .... 
~ c:.o.-c.-"a'-d CO.. ,~ • .... _ 
~ O.U...I.A...-. 
~~--~ 
Hln\lld~-...... lln...,..,...~ 
0... ~ •P"'* _.. 

,.,.,.a. ..... *"'--. . 
~ ~.-.-:,...., ·~ . .,..... ...,. -
~ ..... ........... 

ap.. cyat'idl .,.. wr.t. Gruup , •• ......._ -~COl q CCL c..r-a\ioft ttf IIO&ic ~0111"1"' cp. • 
l'lillltarhJO'ow-'tlroillda.,... 

lm:ompofib,~lity provide• a me-asure of the 
lncreaaed hazard ""·heo haurdou. 
aubahmces are mixed un~e:r uncontrolled 
condiUons, lnding to producticm of hut. 
pressure, lire. explosion. violenl naclioa.. 
toxic dusla. mists. fumes or a•s.n. or 

. flammable fumea or aaaeL Table 1Z provide~ 
exampla or lnccunpaUble combinalion.s ol 
moloriolo. 
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1~ Firr ortd E~:plollon 
Compute a teore for the Woe and u.plu1ian 

haurrJ mode, Sn. when cllhcr a tttle or Joe.) 
fire marahal h•• eertlried that the fac:.t111r 
pre5enlt a ti;nlficont fire or exploaio11 thrnl 
-ID &he pu\.llic pr lo 15cnalllve environmantl., 
lhaultl dtmontlrat•d J\ro and u;ilo1loa 
U.teal baaed on ncld oh .. rvallonl t•-s. 
combuslvbl~ gu indicator rudin~s). 
Document the thruL 

7.1 ConloinmenJ. Conloinmenl i• aa 
lndiUtor of the mcntuTCit that hnr hnn 
h•"cn1o mlnlmit~ ~rre~cnt1laurdou1 
subslanc.e• a1 the r. 'lily from c.alchlna: fire ur 
exploding. Nonnally Jt ill be siven a ':alae 
of 3 on the wor\. sheet (P')s~ 11). U DO · 

haurdous subs lancet that Are lndividuaDy 
iznilable or explosive arr present and lhote 
that may be hazardous b:l combinslion are 
ngrecated and isola led ao that they unnol 
come logcther to form Incompatible mlxtvrn. 
assign thia bel or • value of 1. 

7.2 Wo.ste Choroclcrillics. Direct ~ttide1Jt2 
of ignHabillty or exploaioa polenUal D\IJ 

exist in the rorm of 11\easwemenb with 
appropria1elnstrwncnh.lf so. anisn lhit 
.factor • va]ue oi 3; lr not. usl,gn a value of r 

Additional in!omlation can be obtained 
from A Method for Determining lh* 
Cornpctibih'ty of Haz:ordout Wo1teJ, H. X. 
Haiayaruo, el al. EPA~OO/~e (1980) . 
Assign a value using the !ollowin.& pldanc:e: 

-- ... ....... -
• • • • 

Toxicil)' should be ra'ted £or the most lOldc. 
of the substances thal can reasonably be 
expected to be troi.nsported away !rom the 

lac:ility via the air route. Usln,; the . . 
1n£ormation given in Tables 4. &. and 7, au1p 
~•lues a1JoJiows: 



rARTIAI. LIST Of I!IICOI'>'I'ATIDLE CHEMICAlS* 

Substan= in !he ri.VIt-lu.nd column llho~ld be l!tom:IIIIOO handled so they can no! possibly con lac! corresponding ~~Ubi~ in the lefl-lwld columL . -

· ~and allWlne earth me!ali, 
well liS ;odium, po~. c:ed~m~, · 
lilhl~m. rna~, aldlmi,IIJ~m~m~m~ 

Ace& KKI 

Acetylene 

Ammonia (!!Myel.) 

C&lclum oxide 

CArbon, 11ctinted 

_ Hydroc:ymk ~ · 

Hydro~ pm~xide 

• 

.· 
- .. ,,._" . 

',• 

Hydrofluoric acid, mhyd. (Hyd~ fluoride} 

Hydrogen sulfide · 

.- ff:rdroc:o-rbon• (be ..... ~. oo~. propi!IM, . 
~·•i.!tii><!, hu·1""«~tlne, 4!IC:.) 

,Carbon dioxide, carbon le!rachloride, and oilier chlori­
·nat~d hydro~rbons. (Also prohibit wate-r, foam, and 
dry chemical on rues involving th~ welah.) 

Olromlc acid,llitric: acid, hydroxyl containing CO!T'p<llll1 
ethylene glycol, perchloric acid, peroxides, 11100 pennaga 

Conoentl'll!ed nitric and lll!lfuric acid mixtures. 

Chlorine, bromine, copper, silver, fluorine,ll!ld merCIIry. 

MerCW}', chlorine. ci!Jcium hypocl!lorite, iodine, brorllid 
lind hydrogen flowide. · 

Acids, metal powdel"!!, flammable liquid•, chlol'lltea, nilri 
mlfur, finely divided organics or combu.stible~~. 

Nitric acid, hydrogen peroxide. 

Amll'ollilll'l', acetylene, butadiene, butane and oilier pe­
troleum gases, sodium carbide, ru~ntine, benune, and 
finely divided metals. 

Water (see al5o acetylme). 

Water. 

Calcium hypochlorite. · . ~ 

Acetylene, hydrogen peroxide. ~ 

Ammon.ium salu,llcida, metal powders, rulfur, f"mely 
divided o~~ or c:ombwtibl.n.. 

Acetic ac:id, Mphthalene, camphor, glycerine, tu~ntine. 
alcohol, and oilier flammable liquid,._ · 

AmlT'ollia. acetylene, butadiene, bu!lllle and other petrol• 
gases, hydrogen, sodium carbide, turpentine, bemene, an 
fmely divided metals. · 

All!monill, l!'ethane, phosphine, and hydrogerl wlf"Jde. 

belate from everytllin;. 

Nitric llcid, ~ 

Copper, chromium, iron, wost metab or their salts. IllY 
~able !lqul4,._~mbu3tible ma~. ~. llitm­
methll~~e, «:ai!Stic IIOda 11100 other strong I!Jluik 

Ammonia, aqueous or anhydrous. 

Fu~rins n.imc acid, oxidizing gases. 

f'luorin<", d>lorine, bromln<!, chmmic llicid, sodium 
peroxklo. 

8 
A<»tylco...,, tmol>'ottla (lu,h)'d, or .,qU<"<>IIS). -30 -
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M~muy 

.i tric: add ( c:onc.) 

Nltroparalfbu 

Oxyp~~ 

Oxalic add 

P~rchlorlc add 

Peroxides, organic 

Phocphorua (white) 

Pot&llliwii Chlorate 

Potassium pn'dllontes 

Potassium ~anpaale 

Silver 

Sodium 

dium nitrate 

Sodium oxide 

Sodium peroxide 

Sulfuric acid 

Zirconium 

-. 

·l· 

·Acetylene, fulmlnic acid, ammonia. 

Acetic add, aniline, chromic acid, hydrocyanic add, 
hydrot;en s:ulfide, tlarrmabl: Uquids, flmnrabloe gases. 
and nltritable 1111bstanc:ea. . , : ~ .. - ' • • · · 

•' .· .· 
lnorpnic bases. 

Oil&, p-ease, hydrogen, flammable liquids; solids or psea. 

Silver, Mercury. ..... ·. • .. 

·Acetic anhydride, bimouth and ita alloys; alcohol, paper. 
wood, greue, oDa. _ ... 

' ' ' ) I ·. ~ • ' -

Adda (organic or mineral); avoid friction. 

Air, oxysen. 

Adda (;ee also dllorale). 

Acida (tee also pn'dlloric add). 

Glycerine, ~thylene Jlyc:ol, benzaldehy~. sulfuric acid, 

Acetylene, oxalic acid, tartaric:~· amwonium COIT'poUJ 

See alkaline metals {above). 

Ammonium nitnle and other~~"' ~Is. 

Water. ~ 

Any oxidizable !Rlbsbnce, suches ~!hanoi, methanol, 
gbclal acetic add, acetic t4u'lydride, benzaldehyde, car-
bon dlsulfide, sJyoerinc, ethylene glycol, ethyl acetat~. 
methyl acetate, and furfural. 

Otlonta, perchlontes, penrangaNOtes. 

Prohibit water, carbon tetradlloride f'O&Jl', and dry 
chemical on zirconium fares. 

• Bued 011 Dangerous Olemlc::ala Code, 1951 Edition. pp. 19-20, Bnrell!l of Fare Prevention. Qty of Los Angele5, Fire Department, published by Parker & Compauy, Loa AD,elea 13, California. 

. -- $ 
Science Advisory Com~tee 
Ouriculum Division ' ·" ,-11 -... 
Mich~n Department of Education 

- '•11slna. MldUgan -48902. . 
·~ ~ . 
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GEf~ERALlZED 
SOURCE 

DIAGRAM OF r,;,~;,-~ hODS OF CONTROL 
AIR PATH RECEIVER 

1. SUBSTITUTION WITH A 
LESS HARMFUL MATERIAL 
(WATER IN PLACE OF 
ORGANIC SOL VENTI 

1. HOUSEKEEPING 
(IMMEDIATE CLEANUP) 

2. GENERAL EXHAUST 
' VENTILATION 

(ROOF FANS) 

1. TRAINING & EDUCATION 
!MOST IMPORT ANTI 

2. ROTATION OF WORKERS 
!SPLIT UP OO$El 2. CHANGE OF PROCESS 

lAIR LESS PAINT SI'RAVINGI 3. ENCLOSURE OF WORKER 
lAIR CONDITIONED 
CRANE CABS! 

3. ENCLOSURE OF P~OCESS 
!GLOVE-60XI 

3. DILUTION VENTILATION 
!SUPPLIED AIR) 

4.1SOLATION OF PROCESS 
!SPACE OR TIME) 

4. INCREASE DIST ANC~ 
BETWEEN SOURCE AND 
RECEIVER !SEMI-AUTOMATIC 
OR REMOTE CONTROL) 

4. PERSONAL MONITORI~G 
OEVICES IOOSIMETE RSI 

5. WET METHODS 
(HYDRO BLAST! 

5. PERSONAL PROTECTIVE 
DEVICES !RESPIRATORS) 

6. AOEOUATE MAINTEII;ANCE - 6. LOCAL EXHAUST 
VENTILATION 
!CAPTURE AT SOURCE I 

5. CONTINUOUS AREA 
MONITORING IPRE·SET 
ALARMS! 

' 6. ADEQUATE MAINTENANCE 

PROGRAM -

7. ADEOUA TE MAINTENANCE 
PROGRAM 

PROGRAM 

hr.nu:.:Z0-1.-To determine the t"lctent of e.xposure, locate the contaminant source. the path it tra\·eh to the worker. t...:~he employee's worL patlem and !JSf' of prole:<:tive equipment. · 
~mds of Protective Equipment 

There are two· broad categories of protective 
devices: protective clothing and respiratory pro­
tective equipment. Though there are far too many 
different kinds of items to cover them all in this 
handbook, a few things can be said about the two 
basic categories: 

4& Protective clothing is meant to keep dangerous 
.materials from coming.int-o contact with skin, eyes, 
and other parts of the body. Some items - rubber 
boots ana aprons, for example - are totally 
impermeable and let nothing get through to the 
body surface. Other articles - your ordinary work 
clothes, for instance - let the air get through but 
keep out much of the dust and soil. 

• Respiratory protective devices are breathing ma­
chines. Some devices are meant to supply you with 
air through a mask and hose where there is none to 
breathe in your work area or where the air is too 
dirty to breathe. Others arc designed to filter out 
r•nnt.tn,j'''lilf', i•'.' V~li i Ill"".. i'H·ll"~t\•>, -310-
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TEMPERATURE - lgnlllon 
Temperature 

E.Uect of Ttmperalurt on llmltt of Flammablllly ol a 
Combuallblt Vapor In Air. 

BASIC CONCEPTS 

Most fires are the result ol a chemical reaction 
between a fuel and the oxygen in the air. Materials 
such as methane. wood, coal, oil. grease, rags, and ·· 
many plastics will burn when ignited in the presence 
of air. In each case; th,ee Ingredients are needed for 
an ordinary lire to occur: luel, oxygen, and heat. 

The Fir" Triangle 

These three ingredients (fuel, oxygen, heat) must 
be present at the same time lor the fire to occur. II 
any one Is removed, the fire will go out; more 
important, if one is missing, the fire will not start. A 
triangle can be used to illustrate this basic principle. 
Each side of a triangle is given one olthe labels: fuel, 
oxygen (or air), or heat. If any one is ~emoved the 
lire goes out. 

Classes ol Fires 

For lirelighting purposes, fires are now classified 
into lour groups: 

Class A those thai involve ordinary combustible 
materials such as wood, coal. plastics, 
paper and cloth. They are best 
exlingu1shcd by. cooling with water or by 
blanketing with certain dry chemicals . 

Class 8 those that involve vnpors nbovo 
llanu11ahlu or comllusliblo lu~uids such as 
gasoline, diesel fuel, kerosine. and 
grease. They are best extinguished by 
excluding air or by special chemicals that 
affect the burning reactions. 

1 
Class C those that involve combustible materials 

in electrical equipment. ·They are 
extinguished by nonconductin'g 
extinguishin-g agents such as carbon 
dioxide and. certain dry chemicals. 

Class D those that involve combustible metals 
such as magnesium. titanium, zirconium, 

.. • sodium, and potassium. They are 
"'-, extinguished by special extinguishing 

""' agents designed lor such applications . 

...-...-' ... 

'A 
I . 
(§] 
i 
-~ 

G1 

* 

Cl111 A Ordinary combustibles 
(wood: coal; paper) 

Clan B Flammable liquids 
(gasoline: diesel fuel: 
kerosene] 

Cilia C Electrical 

Cl111 0 Metals 
(magnesium: titanium] 

E•Ungulehen •r• now let..led with apectel color-cod~d 
eymbol1 (A. 8, C, D) to Indicate lhe clan orcla•u• otflrll'l 
on which they un be uaed. 

I Class A - green triangle/ 
Class B - red SQ!Jare . 
Class C - blue circle 
Class 0 -green star .. 



'i'o.:dc G~s Detector 

Matheson-Kilagawa Toxic 
Gas Detector 

• 

• Simple. to use - easily operated by non~teehnlcat 
employees. 

• Portable - lightweight, compact unit in a high 
Impact plastic carrying case. 

• Precise - the precision sampling pump is the key to 
accurate results using Kitagawa detector tubeS. 

An accurate and inexpensive rnE!thod for determining the 

level of toxic vapors in lab or plant. Gives on-the-spot 
results to eliminate the need for expensive monitoring 
systems. Simply draw in a sample of the atmosphere 
through the detector tube and determine the :eoocentration 
by comparing color changes within-the tube. Detector 
comes In sturdy, high-Impact carrying case with acces­
eories and space lor carrying detector twbes. Detector 
tue>as are evaill.ble fOr a variety ot 1011:1c vapors and come 
p.ackage.a In bOI!I: tot 10 tubea unless otherwise lndicat&d. 
Pump Ia NIOSH Certified. Detector tubes are direct reading. 

Emergency 
Showers 

... 

ShoweriFace Wash Assembly 
This assembly mounts securely to floor with 
a 8" floor flange. On our 1373-21 the Face/Eye 
Wash (same as 1368) is mounted at waist 
height. 

.. Medical and industrial experience have 
shown that the optima! first aid prior to 
medical treatment tor chemical splash con-­
!!usts of a 15 minute flusl'ung of the injured 
part of the body witt"l water with clo1hing 
removed. Salety showers musl be within 10 
seconds or 100 foot travel distance of a haz· 
ardous area (newly oeveloped ANSI standard 
2.358.1}. Where extremely hazaroous·condi· 
tions exist, showers should be located 10·20 
teet from the source of ha.ziilrd. Cons.un a 
physician tor recommendation. 
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Sample Procedure 
For 

E:1try Into Confined Spaces 

I. Definition 
A confined space Is any nilatlvely small 
enclosed or restricted space without proper life 
supporting atmosphere or in which mobility is 
restricted, such as, but not limited to; a bin, 

. furnace, cupola. tank. pressure vessel, vault, 
weD, boiler, or small compartment of a ship. 

II. Training 
All employees required to enter into confined or 
enclosed spaces shall be instructed as to the 
-nature of the hazards· involved, the necessary 
precautions to be taken, including prior testing 
and purging if needed, the use of required 
protective and emergency equipment, and 
·proper procedures for entering and working In 
such areas. 

' 
III. Lockout 

Prior to any employee entering any confined 
space, controls to eqt:ipment supplying or 
operating the device to be entered, or any 
device contained In the space, shall be locked 
out, valves to supply pipes serving the device or 
any device within the space shall be locked out 
or blanked, and any sewer or drain lines serving 
the space shall be blanked. 

IV. Testing 
Before an employee is permitted to enter a 
confined space, the air in the space shall be 
tested with an approved device to determine if 
there is a deficiency of oxygen, the presence of 
toxic gas or vapor . .in excess of maximum 
allowable limits prescribed by the Department 
of Public Health, or an explosive atmosphere. 

V. Precautions 

B. If the atmosphere in the space is found to be 
either oxygen deficient or toxic, either 
ventilation shall be provided In a quantity 
that eliminates the hazard or· respiratory 
equipment prescribed by the Department of 
Public Health shall be worn . 

C. A lifeline and safety harness shall be worn 
by an employee entering a confined space. 

· These shall be so attached that the 
employee's body cannot be jammed In a 
small exit opening. 

D. Another employee trained in rescue proce· 
dures and equipped with the means neces­
sary to effect a rescue shall be stationed 
outside the confined space in a position to 
watch the employee inside the space. 

·E. If rescue efforts would involve lifting the 
employee vertically to remove him from the 
space, then a second employee must be in 
the immediate vicinity to assist the employee 
stationed at the entrance to the space. or a 
mechanical means to lift the employee out 
of the confined space shall be provided 
before work starts. 

F. Confined space entry procedures should be 
posted at the entry of each confined space 
or other appropriate locations subject to 
entry by employees. 

For MIOSHA urjety •tcndord• covering confined 1paca 
rejer-to .. c:oMtructJon -standard Part I, Rule 112. Genen:tl 
lnduoay Standard Port I. Rule 16 and Health Standard 
Rulea 3301 and 6402. 

A. An employee shaD not ·enter a confined 
space having an explosive atmosphere 
unless involved in correcting a condition 
which -.,used the explosive atmosphere and 
the condition cannot be corr!!cted by any 
other means and the atmosphere cannot be 
purged below the . explosive limit. All 
110urces of ignition shall be prohibited In or 
around the space. and a safer workplace 

MICHIGAN DEPARTMENT OF LABOR 
SAFETY EDUCATION AND TRAINING DIVISION 

7150 HARRIS DRIVE, P.O. Box 30015 
LANSING, MICHIGAN 48909 
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- I . .. 
CONFINED SPACE (kan-fin~d. spas) N. 
"Confined space" means a space having a limited means of egress. which is 
subject to the accumulation of toxic or flammable contaminants or has '"' 
oxy!Jcn defldent ahnosphere. Confined or enclosed spaces include. but are not 
limlled to, storage tanks; process vessels, bins, boilers, ventilation or exhaust 
ducts, sewers, underground utility vaults. tunnels. pipelines. and open top spaces 
more than 4 feet in depth, such as pits, tubs, vaults, and vessels. 
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FORD-ALLEN PARK r::L1'U MJTIE LANDFILL 
EPA I. D, #9805687ll 

Hazardous Waste Dnpl.oyee Training Schedule 

Personnel Listed Have Worked Or Are Available To Work At The Facility 

"'"~levee Trainin1 I'e. u 

Abernathy. Jim o/tv.,. 4/;711• 

Adamson. Jim Chle:re.tino: Dl&!ineer %;1 /6 'ti 

Bannerman. Marvin %~;, i.fj, s%3 
Barlonan, Al ~.~., 

Bowers. Kathy "I >4> 
Bridges, L. '-1!7/q; 

Briggs. Pob 
S" ;., ,; :;,, 
I '>,:,':; ·'!r~ • . I 

Brennan, Jim ForE!Ilan - InSllector . .· . -
~~.I .2;'i/ 

Cieslak, Joe Ma.nif'est Checker . <:/>3 /'i/4 

Cummings, Bill OPera'ting Dlgineer 9;1/, I 

Curry, Chuck 1;hk· . -· 
Cusenza, Dave 

{/;. .. 
"(f 

4/c, 5Al 
Davis, Pete Foreman - Inspector '1/c;t;; 

t.(/_' 

Fain. R. <·~3 

Gracey, Dale ;:/1-fs! 

Hawthorne, .A.llen %h, 'f/.; 1~3 

Hayes, Mike Sfo,{ 1 

Jasso. L. '~17/, 
~3 

S/ r '~:,~, 
Johnson. Lowell j/'i>, '13 

Knox. Willie Operating Engineer ~1'k3 

Oliverrio Tony 
s;· 

1•/s I %/-
-'"~ 

Ran':, L. 
'f/;l ..... ., ) 

-3l5-

Attachment 21 



Attachment 21 

- 2 -

Jil:Iro1ovee Training Date 

Ray, Ann Manifest Checker ¥/,1'>3 

Richardson Virgil Operating Engineer '1/*J 

Smith, Ray 5/;~, 
Strong, Murry Operating Engineer 

SWiencki, Dave 

Sule Ron Manifest Checker fP7!. f3 1'fz., 
Van Houten, Al 

Walker, Murry Operating Engineer '1q.,, I;Ys~, g 
Weingartz, John Operating Engineer 'i/7/;J 3h!s~ 

Manifest Checker 
1f1Jc, 'If(· Wujek, Dan ¥, .. 

Ferrantino, Mike Foreman - Inspector Pt:· '~1-,i 3Jyg ':; 

Evans, Stanley 3;7/S.J, 

D::>minski, Robert 3jJ~1 . 

I 
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H-lc Training Director 4oCFR 264.l6 (a) (2) 

The Ford Motor Company Training Program has been provided to date by the Facility 

Training Director, Mr. DavidS. Miller. Mr. Miller received his B.S. degree in 

geology from the University of Michigan in l977 and has been involved with hazardous 

waste management since the effective date of the RCRA regulations. His experience 

in this field is as follows: 

l98o - l98l Environmental Coordinator for three hazardous waste treatment 

facilities. Developed facility operational, recordkeeping, 

and training procedures in compliance with RCRA and Michigan 

PA 64. 

l98l - l984 Environmental Coordinator for the APCM landfill. Developed 
. 

operational, recordkeeping, and training procedures in compliance 

with RCRA and Michigan PA 64. 

H-l d Relevance of Training to Job Position 4oCFR 264.l6 (a) (2) 

The job descript1ons and job training program indicate that the training provided 

is relevant to the job position. 

H-l e Training fc~ Emergency Response 4oCFR 264.16 (a) (3) 

Emergency response training is provided as shown in section Hl-b. 
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H-2 Implementation of Training Program 4ocFR 264.l6 (b) 

Documentation of the training provided is included in the facility notebook. 

Examples of such documentation are as Attachment 22. 
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Attachment 22 

DOCUMENT OF HAZARDOUS WASTE TRAINING 

Training Session Date: 

Place: 

Trainee: 

Previous Experience: 

Aspects of Training: 

Training Director: 

•. 

ANNUAL REVIEW 

10-05-83 

Job Site 

Murray D. Walker 
Ford Motor Company Employee 

Twenty-one years of experience as landfill 
bulldozer operator. Previously handled all 
wastes at the landfill prior to Act 64. 

Waste characteristics and their physical properties 
were discussed in detail. General inspection items 
and.procedures including waste verification were 
discussed. Pertinent waste handling and disposal 
regulations, particularly the management of run-
off and run-on were addressed. Spill and Accident 
Prevention Plan, Contingency Plan and Emergency 
Procedures were discussed along with safety pro­
Cedures and procedures for using, inspecting, repair­
ing and replacing emergency and sa~ety eQuipment. 
Fill and grading procedures for the site were studied. 

David S. Miller - Rouge Steel Company 
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Training Session Date: 

Place: 

Trainee: 

Previous Experience: 

Aspects of Training: 

~ra~ni~6 Director: 

DOC\.IMEN'r OF HAZARDOUS WASTE TRAINING 

05-05-83 

Job Site 

Willie B. Knox 
Ford Moto~ Company 

Attachment 22 

Three years of experience as landf'ill bulldozer operator. 
Previously handled all wastes at tne landfill prior to 
Act 64 as the alternate operator~ Fourteen vears ex­
perience as heavy equipment operator for Company. 

Waste characteristics 2nd their ptysical properties ~ere 
discussed in detaile General i::.spec"':::.on i~2ms c.r_d 
proced1.<.res including waste verification were d:..sc~sse::l. 
Pertinent waste ha:1d.ling and disposal ·regu.2..atic:1s., 
particularly the ma."'lagemen-:. of r'c;.n-o:::..,f ar:.d :.:~J.r:-or.. we:-e 
addressedo Spill and Accider~t P:revention ?la~, C0~""Vi:-~~e:~c~­
Plan &"'ld Emergency ProceQ:...:res T,.;e:::e discussed alor.g w:.:th 
safety procedures and procec"l.t.-;.res :for using, inspect::..ng;, 
repairing and replacing emer,;er::.c~r and safety e~c_-cip;uen-:. 
Fill and grading procedures for t:r~e site were s-'w·:.die,.i. 

Davi..d So Miller - Rouge s-:.eel Co~~~any 
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l. 

Attachment 22 

Certification of Training 

Facility ID: Wayne Disposal, Inc. MID 048 090 633 

Employee Name: 

Employer: 

Job Title: 

Course: 55 

Program Elements: *1. Hazardous waste rules & regulations; what 
is hazardous waste; chemical & physical 
properties. 

2. Discussion and use of appropriate safety 
and emergency equipment. 

3. Review and discuss all elements of 
contingency plan & emergency procedures. 

4. Review and discuss facility inspection 
reports. 

5. On going training of professional and 
supervisory personnel with respect to 
regulations changes and/or the up grading 
of job related skills through professional 
development programs such as conferences, 
seminars or course work. 

~Toxic & physical effects of hazardous 
~substances including routes of entry into 

the body and dose/response relationship. 

7. Update on contingency plan & emergency 
procedures. 

I participated in a training program on 
covering the following topics reference·d above: 

Elements: --------~~~----------------

(Signature) 

Michigan Hazardous Waste Industry Training Program 
Director: Mike Tillotson 
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